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PREFACE. 


1^11 E oxoollonco of the sorites of nionograplis iss^iuHl under the oditor- 
.sliij) of Prof'ssor Notliiingel has been nn-ognized by nil who are sidti- 
eiently familiar witli German , to road these work^, and the series lias 
found a not ineonsid(‘ral>le projHirtioii of its di.<tributiou in this and 
other r]nglish-sp(‘aking eonmries. 1 havti so olten heard n‘gr(*t expresscnl 
l>y thos(i whose laek of 1‘ainilianty with German kept these works beyojid 
their roaeh, that I was glad <>f the o])portimity to assist in th(> hringing 
init of an Kilglisli edition. It was especially gratitying to tiiid that the 
in'omiiKMit s|)e(*ia lists who were invit(‘d to (*o-operat(‘ by editing se])arate 
volumes w<m*<* ms inbu'estinl as mys<*lf in the matter of piildieation ol'aii 
Knglisli (‘dition. Tlu*sc e<lit;oi*s have l)wn recpiestod to make sneli fiddi- 
tions to the original articles as seem necessary to them to bring tlu' 
articles fully Uj) to date and at the same time to adapt them thoroughly 
to the Ameriean or English readtT. The names of‘ th<‘ editors alone 
snlHce to as.snn^ th(‘ profession that in the additions then* will bo pre- 
served the same high staiulard <»f exoellenec that has been so eonspicuoii.s 
a feature in the original (}<Tman articles. 

In all cases flic German author has Ikkui eonsnlted with regard to the 
publication of this (edition of his work, and has given specific eonsciut. 
In one ease (Hily it was nnfortnnately necessary to substitute for tlie 
translation of the German artkde an entirely new one by an Ameriean 
author, onaeeonnt of a iirevions arningement of the German author to 
issue a translation of his article separately from this series. With lliis 
e.\(*eptioii the Nothnagel series will be presenUnl intaet. 


ALFRED STENGEI 
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It was with the preatost ph^asure tluit T undertook, with the help 
of Dr. C?ol(s a iiKMuber of Jiiy stiiff, the? cMlitiiig of a translation of Ih'o- 
fessor Cur.s<*hniaim^s important work on Typhus and Typhoid Fevers. 

The original (*ditiou is reeouiimd hy all sjx^eial students of typhoid 
fever as the standard authority on the suhjeet. Ih’ofessor Curschmaiin 
has had exe(‘|»tioual o|)j)ortuuities to stiuly the diseases e<nisi<lore<l in 
this monograph, whieh displays everywhere the thoroughn(*s.s and ful- 
ness whieh we all i*c?eo}rniz(‘ as eharaet eristic of th(» literarv work of the 
directors of the gn.'ut medical <*linies in Oerniany. 

W'ith th(? <‘oiisent of Ih*otessor ( 'urschmann, the additions have been 
made s(> as to run smoothly witli the original t('xt. Tla^ following are 
some of the more important changes, newssitated (diietly by the new 
work (lone siiK^e the issue of the (icrman edition : 

The (diapter on the Bacteriology of Typhoid Fever has bec'u thor- 
oughly revhnved and new niat(‘rial added, particularly on the distribr.- 
tion of the typhoid bacilli, especially in the urine, in the rosospots, and 
in the blood. 

In the cliapter on pathology many minor additions have been made, 
and the important work (»f Mallory has lu'eii iiujoiporated. The litera- 
tnn^ on (he localized lo.si<»ns due to thi^ bacillus, parthailarly of the 
boiK's, meninges, hcjirt, jdeiira, bladder, etc., has Ixhmi carefully revised 
and hronght; up to date. Thayer’s exhaustive study of the state of the 
blood has been utilized. The surgical (*0111 plications of tlx* disease have 
been very fully revised with the aid of Keen’s monograph. 

1 'he eha])ter on IVrforation and Peritonitis has Ix'on |)raeti(tilly 
rewritten, as has also the S(.>etion <»n the Hepatic*. (.\)mplieations of 
Typhoid hVver. 

Many iiri]X)rfant additions have Ixvn made to the s(x?tion on diag- 
nosis hy Baeteriologie, M(‘thods, parlienlarly with referonee to the roeent 
work on hUxxl-cnltnrc’S and on the detection (»f the bacilli in the urine. 

In the chaptcT* on Troatment I found little to diango. The author’s 
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methods In the application ot' hydrotherapy differ somewhat from those 
in use in this country, and llu* antipyretic drugs are not much in use 
here. Wright\s mctliod of antityphoid vaccination has been added. 

I wisli to express ag:iin my indebtedness to Dr. Cole, whose work 
has mad<j him j)ei'fectly faniiliar with all the n^cent studies on the sub- 
ject, and who has, moreover, utilized in the revision tlie articles in 
th(' ‘^Studies in Typlioi<l Fever from the Johns Hopkins Hospital, 
particularly tliose <»f Drs. Flexner, Finney, Thayer, Blumer, Parsons, 
C/Ushiiig, Camae, Hamburger, and Gwyn. 

WILLIAM OSLEIi. 
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TYPHOID FEVER. 


I. ETIOLOGY. 

HISTORICAL* 

Tiif: r<^oo<rintiou c»f tlu^ <*ausativo factors and of the nature of typlioid 
fov»*r was 1<)M^ prevenfod by the inability ehrarly to separate it aiiatoini- 
<*ally and elinieally from oth(‘r diseases bearing a snperfieial reseinblanee 
to it, AhhoN<!;h the name typhus elates ba(*k to anticpiity, it was not 
until within re<*ont tilings applied to a clearly deliiH‘d disease, but to a 
gnaip of aeuti* febrih? eonditions attended with stU|>or and ol).>eurauou 
of eonseiousness breatli, va|)or), Typlioid fever is, without 

doubt, not a disease that has developed or apjM^ared for the first time 
within the la>t few centuries. ( Vrlaiii statements au<l d<*seriptions made 
tna*n by early writers — as, for in.'^tanet*, IIi}>|.)oerates — an; appliealde 
seai’cely to *any other dis(*ase than typhoid fever, as \Vund(‘rlu*h s[»e- 
(rially has shown. ‘ With the inereasiiiiij Importauee of anatomic investi- 
jj^ation, Spi^elius, Willis, and Morj^a^ni as early as tlu^ sev(*ntc‘enth and 
eij;hti?enth <*entnries mad<* rep(»rts of post-mortem examinations tliat 
imdoul)t(;dly indieah'd typhoid fever. Clinieal observation, however, 
eonid not yet be l)ron;iht inh) perteet aeeord witli the anatomie e/m- 
ditions at this tinu? ; the clinieal and the [)atholo^ic descriptams often 
did not wholly eoineide. The diserimination of the ty])hoid fev<‘rs from 
plaj»:n<?, malaria, and a number of septic processes was gradually Iearn<*<l ; 
but until witliin cpiito a re(M*iit p<‘riod typhoid fever eontinn(?<l to be eon- 
foimded with typhus fever and relapsing fever. Less siirnifieanee should 
be attacluMl to r(»laj)sin^ fever in this (Connection, as it occurs less eom- 
monly and is ('onfiinMl to a more ci renin scril>ed anca. Typhus fevdr 
constitut(»d, how(‘ver, a serious obstacle, especially in En<>:land and 
France, the (H>imtri(.»s from whi(*h, at the close of the eight(y*nth and the 
hefrinninir of the nineteenth centuries, the most snl>stantial impulses for 
the development of our knowledge of the disicase (cnianaU'd. 

In Fmnee at the bejrinning of the ninetmith century the anatomic 
lesions of tyjihoid feever luccai^c gnidually more clearly under.st(KMl 

* (wrscJdchtfi ihr Mnlichi. 
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but for a lon^ time the id(fa was not abaiidoncHl that those lesions 
belong(Ml as w(?Il to the disease that we know bwday as typlioid lever, as 
to all of those conditions known variously as war-typhus, starvation- 
typhus, eanip-typluis, and similar designations, all of whieli Avere 
even at that time eonsidered contagious. In JOngland, on tlu^ other 
haial, where typhus fever laid always b<H>n preiloniinant, it could not for 
a long time be understood why post-inorteru (examination in the castes in 
<piesti<»n only ex(;eptionally diseloscnl the lesions d(‘seribed Avith such 
detail by the French jihysicians. 

Ju Fran(?e, Prost * had as (^arly as 1804 dcanonstmted that tht> typhoid 
fevers were conshintly assoeiattMl with delinihf intc*sliiial lesions. His 
lymehision \A^as bas(‘d ii|)on th(^ unusually large amount of anatomic 
material 1‘uriiisluHl by 200 autpj)si('s. II is vitnvs Avere materially 
enlarged ujion by Petit and Serres," Avho <»aIl(Hl attention to the I*aet that 
under the (Conditions in ipu^stion esp(*cMally the lower juniions of the 
small intestine Avere involvcMl, and that the h'sions should be (‘on- 
sidered specitiic, proliably resulting from tlu^ at*tion of a speccial j^oison. 
Although Bretonneair* furtlier d(*t(n*inined snbscMjuently that the inti\s- 
tinal mimous iiKcmbnino itself Avas not tlu^ sicjit of the morbid |>roe(\ss 
in (pu\stion, but the lymjdiatic apparatus of the intestine must be eon- 
sidccred the basis ot* the disease; and after him fiouis * establishcMl most 
(Jcciirly th(j rcclation b(?tw(‘en th(» intestinal htsion and the gtaural (mau- 
dltioii ; alth()ugh, finally, Clainucl (kvs<aab(Ml the anatomiij hisions more 
fully and tluc clini(*al manifestations Avith sjH'eial elearness, — an absolute 
differentiation b(:*tw(‘(Mi the typhoid dis(?as(‘s, (‘S|H‘(a*ally bectween tyjihoid 
and typhus fewer, >eould not be made. llnd(*r the inlluiaiee of those 
^reat French clinicians it was almost universally believcMl that, although 
typhoid fev(*r was inA'ariably associated with intestinal lesions, it could, 
hoAvcA’cr, be directly contagious, in the same Avay as small-pox and other 
a(!ute exanthemata. 

At th(! beginning of the niiK'teonth century, at a time Avlum the 
French and tlie EngUsh wire unable to reach a clear undersbinding, 
in spite of exact cJinieiil and anatomic observations, n»markably definite 
views, approximating those of the jiresent day, had been expressed in 

^ Mlflf'cine erloMe ptir Vohftervation el lUiuvct'furf'. ffesi cerrpsiy cU^, Paris. 1804. 

* TrfiUc (le Jtrvrr entfh'o~ynrsfmttTif/uej Paris, 181I{. 

* “ T)o la d'^thif iileritf*,” Arch. ijhi. de yned.^ 1820. Tin; nfunu cloth ienteriti* 
(ft Mirjv, hemorrhagic ulcer, fiirunch^ ) was proposed Iw Uretonnean, and it was 
sul)sequenlly hu’gely employed hy the Pnmch, esp(H*ially hy Tmusseau. 

* Recherche^ snr fa rHnindic rimnuc noun /«.? yumis dr f/afftrnenferiiej ffrvrc pnfridej 
eidynamiqiifi^ eti;., Paris, 1829. 

* Lfirotifi dr. efinique medic. Tome i., Fievre iy/dtoidcj Paris, 1834. 
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Gorniariv. lJudcr the influence of Iiilclenbnni(l/ who j)iihli.shetl In’s 
important work in 1810, tv|)hns and typhoid fever hej|;an to be difler- 
entiated. "fhere were, as it ap|)(rars, less exact anatomic ami elinii-al 
data than inlelligcmt enipiruj conceptions wlii(?h pointed in the right 
dirfMjtion. 

It was not until the fourth and fifth dtHrades of the nineteenth cen- 
tnry that tlic <lifleren(M‘S of opinion were hannonizc'd. At this time it 
l)ecame possible to secure g(*iieral nx!i)gnition of the individuality of the 
two diseases, and thereby to place the etiology upon a firm llaindation. 
To two American |)hysieians, Gerhaixl and IVnnock,- belongs the credit 
for having finally cstablishixl the <lifrereiitiation. The clcariu‘ss of their 
diHcr(*ntia.l diagnostic stahanents is notewortliy for their time; as, for 
instanc(», their ability to <tistinguish the roseolous exanthem of each dis- 
ease. (lerhard and Pemux^k’s <v>mmimication was supplemented and 
amplifi(Hl by nmm?rons papers from (J(M-man, French, and Knglish 
.sonrc(*s, among which those of Staberoh * and Stewart ^ may be men- 
tioned, and, above all, the opinions expressc‘d by the gifted Jionis in the 
S(.*coml edition of his famous work in 18 U, in which he unconditionally 
accepts the new doctrine. The names of Jeimer, Murchison, and 
(iriesinger arc associated with further great advances l(‘ading up to the 
views held at the present day. 

Althongfi it was diffnailt for physicians to renounce the doctrine of 
unity, they adhered, after its abaiidonimMit, to the concei>tioii of a close 
relation between typhus ami typhokl fever. These', views have not bcxai 
entirt»ly climinatefl from some modern dcscri[)tions, and cannot be dis- 
lodgtxl from the minds of s(>me (Oiniciaiis. In Germany the credit of 
having recognized fimdaiuental distinctions between the two disctises 
belongs to Griesinger, and cspc'cially to Iviebermoister in his classic 
desc*riptiou of typhoid fever; and the author of this article believes 
that he went a step further, in the Ihinl iHlition of Hand- 

hneh, in giving expn'ssion outside of Germany to this important dis- 
tinction by placing spotted fever among the acute exanthemata, and 
ingently demanding the abandonment of the designation typhus fever 
altogether. ' 

Historic Considerations upon the Etiology of Typhoid 
Fever. — The discussion of the etiology of tyjdioid fevei* will be pre- 

* Uchrr dm miftteckmden Vienna, 1810. 

“On the Typhus Fever whieh oceiirred at Pliiiadelphia in IftJJfJ, showing the 
Di.stinotions })etween It and Dothienteritis,” Atner, Jmir. Med, Mci., vols. xix. and xx., 
18^7. 

■'* DM in Jour. Mrd. Srl.^ vol. xiii., 1838. 

* Edhih, Med, ami Surff. Jour.j Oct., 1840. 
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1)V sonio ln>t«UMc <*<)iisi<U»i*;itioi»s, 'riux* will witli one oi' tlie 
most ini(‘ivsting chapters in the history of the iiLlectioiis diseases, and 
iiatiindly will reHe(t all of the doubts and uncertainties that were 
enc(niuti‘red in the <l(;velopinent of the l\in>wled]^-e of the nature of 
the dis<'ase and its <lilfercntiation fioin (conditions suj)t*rlicially resein- 
blini^ it. 

It iu*ed scaivi'ly be em|)hasiztHl that in tlie earliest tinu's, before the* 
clinical pictun? of typhoid fev(T had assu!ne<l definite shape*, the most 
varied ami va^iie factors were lookinl upon as etinlo^ic. Kspeciallv 
appaiTiit from the? descriptions is the inthuMice rosnllinii: from con- 
famdinj:^ other diseases with typhoid fever. With th(» formation of a 
bettca* clinical conception of tvplioid fever mort* dcHnitc etiologic view> 
also arose, and these nsiilted in the dortrine of pnli‘efa(*tuui and d<HM)in- 
j)osiiion, Avhich appear(*d next and lasttHl for a lon<>' lime. At first, 
rather gem*ral and not sp(H*ific^ jirocc^ssc's W(*re had in mind: putrid 
d(H‘omposition in il.e e;irth and (‘ontamination of tin? air, which wen* 
bcliev(‘d to be esp^Haally (*tU*ctive in small dwellini;s, lod»;iii^-houses, 
and otlua* jioorly vi'iitilated apartments, and 0(*(‘asionally also decomposi- 
tion of articles of food and drink. To all of these the ind(*linitc con- 
ceptions of (M)ld, ov(‘r(*\crtion, and (‘motional disturbanctis wi*re added as 
of ('S]K.*cial iinportamr, and at tim(‘s as (wen alone sntlici<*nt. With such 
factors in varvinir <*onibination etiok»^ic lheori(*s were form(‘d. The 
names febris pntrida, ])Utrida nervosa, fii'vre ataxiipu*, (?tc. ( Willisius, 
Wintriiifrliain, Tissot, Pincl), arc tlic* (dfsprinj;* of a period whose influ- 
ence was ap]>reciablo until within i\‘cent times. 

Th(‘ pntrcifaetivc* theory ha<l distin^^uislu'd adh(‘r<*nts until b(*yond the 
middle of the nineteiMith (*enturv. Jt received es|K*cial d(*V(*lopment 
at the hands of Murchison,* distinefuished for his studies in conn(‘t*tion 
with th(* infectious disease's, who ^ive tlie disease the* name of pytho- 
genic fcA’i^r, ami by reason oi* his gnrat personal authority and apparently 
(‘xact observations ex'erted a profound and lasting influemre not only 
upon his countrymen, but also upon physicians in other countries. His 
vi(?ws are r(‘pivHlnc(Hl in the subs(‘(pu‘iit air, soil, ami wat(*r tluMiries; 
and although they are replaced t<»-day by more* accairatc* knowledge^, they 
led at the lime to the adoption in England of extensive* practical niexis- 
urcs, wliich may be (‘onsidered as constituting the foundation of a large 
part of rnodt^ni hygiem*. 

Murchison (‘oijsid(T(Ml as espc'e.ially dangcTOiis tlie decomposition of 
organic .sul)st.‘inces, and partieiilarly that of human fcd matter. These* 

* Sf-'C his wrll-known \vr»rk, 7W.ftfise <m ihp. Cnvthniv.d Fmrs of Orettf Britain^ 

. ISG2. (iorinari nlilion by Zulzcr, Bmunschwoig, 1867. 
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h(^ hdicvnl to Ik* of tliciiisdvcN capahle (tf oni!;iii, iiKlcpeinloiitlv 

ot* the patient ami ont.'ride of* liis body, to tlie (naturally 
poi.'onous .sul)>tan(*es };eneratinj>j typhoid fever. In his larue \ViH*k 
and in many individual ])ul)rK‘atL<ais Murchison was able tr) fortify his 
te:K*hin,i*:s with numerous illustrations of endemics and isolated <'ascs. 
At times the drinl\in,u!:-wal(‘r or an article of IImmI, at other times tin* air 
of dwellin^-rt)om-^ ami sleejiiuj^-rooms, was contaminat(*d with pulri<l 
substances residtin^ from tin; decomposition of human fecal inattt*!*, and 
thus became the immediate, caii.se f‘or the d<.‘velop»nent of tlu* diseax*. 
His associates and succes.sors followed the same line of thonnht, without 
the adflition of anything new, .so that their etioloeic investigations and 
reports were <juite uniform and (•vcn s<*hc‘niatic. An advance apiM‘:ired 
to be ma<le with the ex juaimental i n vest i!ji:at ions of Stioh, ami snb>e- 
4pn*ntly ol' Pamim, which aroii.-ed j^reat intc*re.<t. I'hcse ol)servers 
beli(‘ve<l themselves able to imhice typhoal tevcr by tin* introduction of 
pntri«l substances into tlu* bodies of animals, and thus to have e.-lab- 
li>hed tlu* entire subject upon a firm foundation. It will be s<'en later 
that tiu'ir com*lu.-^ions wen* ba.^(Ml upon a falla<*y. 

Even bel'orc tlu* tinu* of Miirchi.^ou, undi‘r the inHn(‘nce, it is Irm*, 
of the imperfect dill^'n'iitiation ol* typhus and typhoid fever, a view 
wholly opposetl to the decomposition-1 Iumm’v had arisen, naimly, that ol* 
direct coMta.u'ion. It was especially the ii^reat French clinician.s, Eenr(‘t J 
Ijretonneau, and (iendron,- who maintaim*d with ^reat positivene.ss that 
typhoid fever was ca|)able of innm.*<liale transmission through the .- 111 - 
roumlini*: air from tlu* sick t<» preilispo.sed indivi<luals, ami that this was 
by far the most <'ommou mode of origin. Tn^usM'au .subs(M|UentIy 
also warmly d(*feiuhMl this view, and undertook l<> .'-upport it wiih strikinii^ 
illu>l ratii)ns. 

1'lnis two views prevailed <‘onti*inporancously t))r a linn*, tlu* d(‘(*om- 
p<»sition-tlu*oiy and that of direet tninsmi.ssion, and fr(‘(|m‘ntly (*omin^ 
in direct antaii'oni.sm with each other. (Jradually an int('rmediate ]>osition 
was reached and h(*hl I’or a lonp: time, which, while admittiniii: the direct 
traiismi.ssibility of typhoid fever, at the same tiim* accepted cither as 
predominant or ecpial in importance or as subordinate tlu* s])ontamH)us 
“miasmatic?’’ mode of develojunent. Each of the.-e two thc-orie.s no 
doubt contained .<ome objective truth. To Mur«*hi.<on and his di.'^ciples 
belonirs tlu*. **;r<‘at cn*dit of havinu^ called attention especially to the 
d:inu;(*r from the* f(»cal discharjres of the* ])ati(*nt, althoui»‘h p(*rliaps not in 
the sense, of to-day ; while those who beli(*v<*<l in the? contauaousne.'^s of 

' “Mom. piir la dotlncntoritc a Nanny,” yirr//. ijhi. tlcmrd., Snr. I., Nviii. 

” “ Dotliii'iitc rites ohsiM vrcs :uix onvinm.s do (Muiloau dii L«»ir,” iS‘*r. 1., xx. 
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the disease, wliieh .suhsecjuently likewise provetl justifiable, plaeed the 
personal infiiienee of the patkfiit, the view that the poison emanated from 
him, in the fonjgroiind. 

Tims the way had been suHieieutly prepared for liiidd,* lor whom 
was I'esorved the formulation «)f the view's, iu general eorrcnit, still held 
at the present day. His CMHiclusions, remarkably aeute for his time, 
were as follows : Typhoid lever eaiinot develop spontaiu'ously ; every 
ease originates immtMliately from some anteecHlent ease. The typhoid 
poison is genera by the j>atient himself; it sidheres espeeially to the 
stools with wliieh it is evaeuated. Jt thus develoj>s not outside, as Miir- 
ehison and his diseiples believtnl, but within the body of the typhoid 
patient; and it is not the jiroduet ol‘ indillcnvnt general dmmi position 
of fc;eal matter, but an agent of sjKH*ifi<* origin and s]K‘eiil<‘ aetivity. Jludd 
even went so tar as to eonsider the intestine as the imint^diate }»laee 
ot‘ origin of the poison, in the same way as the skin performs a similar 
funetion w ith relation to the pustule of variola. Also the eonee]>tion of 
the transmissibility an<l tiui capability of further develojnnent of the 
poison is eontaiiHid in his distinctly ennmaabMl view' that a minimal 
ananmt tlua’cof is sufiieieiit lor the eonvcyane(» of the disease and its 
further extension. AVith logical acunum lJudd rea(‘hed tlte fundaimaital 
eonelnsioii that it wonhl undoubtedly be jiossible to prevent the s]>i'(;a<l 
of the disease if methods eoiihl he devised capable of rendering the 
iiifeetious stools mnoeuous ; it might even ho hop(‘d that as a result of 
a rigid ajijilieation of such imsisnres in every imlividiial ease the dis(‘ase 
conhl he wholly era«lieated. 

Rmkrs observation for all linu^ must be (M)nsidc‘r(‘d as masterly. He 
is un<loul)t<xHy the foun(l(*r of the piwailing views upon the etiology of 
typhoid fever. Xevca’tlu'less, the path by which our j)res(»iit eone(*j)tions 
have InxMi reaeluHl followed a long and intricate course, in consecpienee 
of the misleading and obsti’iurtive inflmmee of earlier tht*ories. 

‘ Although tlie pythogfjnic tluHuy of Mnrehison was gradually dis- 
plaewl by that of the specificity of the poison, the questions as tc» the 
mode of dissemination of th(5 latter, the dev(?lopment of the typhoid 
fever in individual cases, in endemics and epidemics, the irn]K)itant 
questions further as to the inlhienecof el iinate, of season, and of loeality, 
interposed groat diffienlty to the progreyss of knowliMlge. Too frc(|n(*ntly 
])rovioa.s association of the patient wn'th other eases of typhoid fever or 
their discharges could not be demonstrated. The pmbability or ]>ossi- 

^ ‘‘On Intestinal Fever: Its Mode of Propagation,’’ Itmu'e.i^ isr)0. “Intestinal 
Fever Kssentially Contagious; Us Mode of Propagation,” etc., 1851). “On 

Intestinal Fever,” Ihhl.^ 1800. 
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bility of (‘onUiininalion of articU^s ol* footl, of blinking- water, and other 
substaiifcs with the poison appc^ircnl likewise not always adeijuate. 

liistea<l of more airefiilly analyzing these* eoiulitions, they were 
niinitni/<‘el or wholly ignorexl, obviously to the grejat diseielvaiitage; of the 
subjeeit. Study was direeiteel rather toward more* geuieral conditions, 
tow'arel e*ireumstan<‘<*s ainiel wdiiedi the poison generated by the patie'ut 
anel eliseihargenl from him could be further dewelopeHl imlepeiulcmtly 
and retain its activity, in order subs(Hj[ue*ntly te) gain enitranec nnele*r 
favorable e^onditions into the human body. In this way especially the 
earth e*ame to be suspee^ted as the', rejwsitory anel the [)laee of generation 
e^f tlie poison of typhoid fever. The tliought that the |K>iseni he;rc 
imdea’went propagiition, maturation, and inultiplieyition wa,s nourislied 
until finally tlie i<Ie»a w-as e‘Volve<l that suc^h an internuHliate sUige of the 
poison was the rule^, anel possibly iiidisjiensable?, in the elisseminatiem of 
tyjdioiel feve*r. 

Snp[)ort for these viewvs was thought to be founel on retrosj)ce*tive 
e)hservation in the*, endemic me)de of elissemination of typheiid fev(*r, its 
persistence in e*(*rtain loeaIitie*s anel tarenmscaibeel areas, anel also in the 
apparently <]istinejtivo e)b.sorvation that in re*gions in which the dise*ase 
j)iVYaile*d the first e‘ase.s ap)H*nreHl ofteai whe?re ext(‘nsive excavations e>f 
earth were being made*. 1'his loe*alizjition-th(*ory has not be*en wholly 
abandoiKHl <‘ve*n at the pre^semt day. In one or ane)ther form it still 
materially iuHue'nee*s etiologic ex)n<?eptions. This th(H)ry of le)e*alizfitie>n 
atta ineel its highest degrexj e>f de*vede)prne*nt in the* famems eloctrine e>f 
liulil and ol’ l\*tlenkofeT, of the rclatie)n betwwn the grounel-water anel 
the*, development of typhoid fever. BuhP edaime'd to Iiave inaele the 
observation that the mortality fi-om typhe)id fever in Miniidi ri*gnlarly 
exhibite*! tlue;tnations eorres|)ondiiig with the varying level of the grounel- 
wate?r, so that when this levejl was high the mortality was re*markably 
low’, anel rice rri\sa. Pettcnke)fer,^ U[)e>n the* basis of ejlaborate statistie^al 
elata and e‘xt(*nsive leje'al observations, further ele'velo]>e*el tlie theory of 
Buhl, so that at the e*nel e»f the sixth and in the seventh de*eade of the 
ninet(‘enth eeaitury the ground-water thcorj^ was e*onsidereHl in (Jermany, 
and pre)l)ably also in either exmntries, as fully ei?tablishe*el for Munich, 
anel, by reiason of the aelaptivencss of the statistical elata, as applie*ablc 
also to other leK*alitics and cities. Where this was not completely so, it 

^ “Kin Bcitrag zur Aetiologic dcs Typhus in Miinchon,” Zeiischr. f. BiolofjiCj Ud. 
i., 1805. 

’ “TTebcr dio Schwankungon der Typhussterbliclikoit in Miinohen von 1850 bis 
1807,“ ZcitHcJir. f. Biologic^ Bd. v., 1808. “ ITobi'r di«! Aolinlogie d«s Typhus, “ 

Vorlragfi gehallen in der Sitzung des drtzL Vereins in Miincheji^ 1872. 
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wholly suttu'iont to (explain the ep‘nleiiiic and to overcome the ohjection.s 
raised against the w»ater of* the Elbe. 

As liiAs been seen, one ol* tin; uiost vahiahle aspetits ol* the doetrines 
of liiihl aiul Pt‘ttenkofer is the emjdiasis plaeinl upon th(‘ vitality and 
the [)o\v('r of inultipli<*ation of the tyjdioid ptiison, to which ]>udd and 
liis ])Upils had |)reviously directed attention. We may re<*ognize in this 
tin; Unvnmner of the pnsent view of a living (tontaginin. As early as 
the voar 1S71 this view l)(‘g:in to assume more definite shaj>e. Refer- 
eiiiic nee<l be made only to the. works ot* von Ji(*eklinghausen,‘ wlio 
called attention t(» tht‘ frecpuait (x'eiirrenei; of cocci in the organs f)f 
typhoiil j)atients, especially in the kidmys, as W(‘ll as to the less siu'crss- 
ful atteMi|)ts of Klein,- Sokoloff,'^ Fis<*lu!l,‘ and others to demonstrate 
an organized typhoid ixnson. 

It was reserv(*d for Ebert h,'^ in the year ISSO, to discover th(^ bacil- 
lus at the piv'sent day definitely rceogniz(‘d as the cause of typhoid j'ever, 
ami in theabscaiec of eontirmalion by cultivation and inoculation, to estab- 
lish its speciticity with gn^at probability. Alimist identical ol)servat ions 
wen? subseipuailly imule l»v liobert Koch and Wilh(»lm AleyeiV who 
worked lunler th(> incentive and direction of Friedlander, while the 
inii-ro-organisms ikvscnlx'd by Klebs '^aro md at the jwi'sent day (‘onsidered 
id('uli<‘al bv the majority of bact(?riologists with those of El)erth. In 
England, (.V>ates and ( -nxike <‘onl!rm(*d the obsia'vations of EluTth, and 
also in other <'onnlri(‘s ol)servers were soon imhistrioiisly engag(*d in 
stmlying tlu? n(‘w bacillus, without, however, materially adding anything 
t(» the knowledge of its liiology. Neither (\)ze and Felt/, nor Maragliano 
.succeeded in lailtivating ami isolating the |)athogenic germ. 

(jlalfky '' was the first, as the result of a brilliant investigation, to 
Ining the entire subject to its present firm t‘oundation. lie pertected in 
material points the mor|)!n»logy of the bacilln.s, and by nu'ans of nu- 
merous ])ain.staking post-mortem examinations demoust rated its ilistribu- 
tion and arraugenuMit in tin* organs and tissues, and finally described 
the inetlnMl for isolating it and growing it in pure culture. Although 
(iairky was not successful in experimentally jwodmang typhoid i(‘ver in 

Zrit.. 1.S71. Compsirc iilso KImtiIi, Zttr Kru/tfuisst orr hffl.frrliiltnf'ntr/tm^ 

‘ lir/zorfs of t/ir Mn/'uyd Office nf ihe. Prirfi Ci>ffficU awl Lncal Gw'crtnttcnf />'.»«/>/, 

n, is7*». 

^ Virchow' fi Archie, liil. Ixvi., 187 ^ 1 . * Prancr mc.d. Wvchcnfichnft. 1878. 

Vh'rhow'si Archii\ 15(1. Ixxxi. u. Ixxxiii. 

® Mil/hcUiintjm anti dew. kais. Gcsaadht-ilsanife. I5d. i. 
fnaaijural Dinar rtafUm^ Berlin, 1881. 

^ Archie, f. e.rprr. Pathol, a. I^harmak.., 15(1. xii. u. xiii. 

^ MiffhrihwpC}) m/s flew kai.a. Grsuadhrifsawfi^ Bd. ii. 
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animals with tliese pure cMiltures, he was able, from the certainty and the 
extent of his other observations, esp(H:?ially from the undouhtx'd constancy 
of its occuiTCMiee in cas(?.s of typhoid fever and its absence from healthy 
individuals, to ibrnmlate the definite conclusion that the organism is the 
specific causti of typhoiil fever. 

The studies of (hifrky were followtHl in all (‘ountries by an enormous 
ain*Mint of work with the typhoid -bacilli, so that Lbsener a few years 
ago was able to make a collection of ()80 pa[)(!rs on this subjec^t. These 
confirm in general and amplify in some details the results obtained by 
Cafflvy, at tinu*s proceeding skeptically, but still more freqin'ntly going 
beyond his views. At any rate, at th(^ prcsoiit <lay a dear <;oneep- 
tion has betsi formed of the morphology and the development of the 
bacillus, an<l considerable is kni>wii with regard to its behavior both 
within and outswle of the body of the typhoid ]>ali(Mit. Numerous 
strides htive been nia<le with n^gjird to th(‘ presemee and the behavior of 
the bacillus, n<tt alone in the dead, but also in the living luxly. The 
org-anisin has been obtained from tlu* blood, the spleen, the skin, and 
the dejections, especially the f(*ees and the urine. One result alone, 
which, as has b(?cn mentioned, Gaffky failed to secnr(‘, has not yet Ix'cn 
attained, namely, the development of the disease expi^rinaMitally in 
animals. Neither by means of the earlier erlld^^ methotls of f<‘eding 
typlirfid stools to various experimental animals, as pradised by Mnrehi- 
SOI], Klein, Klebs, Bireh-llirsehfeld, and others, nor by inoeidations 
with pure cidtnres, has sneeess as yet bef*n obtained in developing true 
typhoid fever in animals. 


MORPHOLOGY AND BIOLOGY OF THE TYPHOID- 

BACILLUS- 

The bacilli of El)orth, in their ordinary form, are comparatively 
short, thick rods, witli rounded extremities, about thrice as long as tlnw 
are wi<le, and in absolute length one-thii’d the diameter of a r(*d blood- 
eorpnsele. In nleemted JVyer’s patches and in oth(‘r ])arts at the h(*ight 
of the specific lesions the bacilli form, by longitudinal apjdication to one 
another, filamentous structures, fiivit deserilaM.1 hy Gaffky as ‘‘ps<aido- 
filanient<.” Under various circumstances th(* ba(dlli undergo changes in 
form, size, and aiTaiigem<*nt. Thus the pseudo-filaments already 
mentioned will he finmd in old bouillon-cultures or gelatin-cultures, 
as well as on potato of acid reaction, growing to remarkably long 
structures. The* individual bacilli alsc» appear to become jdnmper upon 
gelatin and potato than n|)on agjir or bouillon. They yield up these 



ETIOLOGY, 


pecnlijiritics, howcvfn*, wlien trausfcTml to otlun* niitrit*nt iiiodia, in 
accordiincc witli the eliaracter of the latter. 

Sporc-forinatiori was formerly iiieorreetly Ixilieveil to take place in 
the bacilli, and the bright bodies that failed to take* tin* stain lying at 



Fkj. l.-'Typhoiil-bacilli : iini»rcss-pri‘y)aralion. 


the extremities as wcfll as in the mkklle of tlie bacilli w(a*e thought 
to be spores, '^fhese are, at the present time eonsidcnil as dcvticieneies, 
attributable eitlier to a pivwess of involution in th(‘ bacilli or as an 
artefact developed in heating and staining (H. Knehn(*r'). 



Fio. 2.— Typhoi.l-hacilli; pure culture Fi«. ^.-Typljoiil-bjicilli wilh flnjyfllrt: 

with pseiiao-filaments. stained by LotHer’s method. 


When cuItivatcHl in suitable fluid media (bouillon) ami obs(‘rved in 
hanging-drop, the bacilli exhibit active s|H>ntaiieons movenu‘nt, in whieh 
both the individual rods as well as the pseudo-tilainents partiei|)at(». 
This is dependent, as LbfHer has demonstrated liy special methods of 
* Central blaft f. haktcrlulagie u. Parasitenkanile. Hd. iv. 
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staininp:, njH)!! tlio |)ro>ionre of whurli arise in larj^o numbers, up 

to lo and <'Vt*n 20 and rnorc^, from all parts of tlu* surfaceof the barilli, 
and in suitabU* j)rc'|)arations can frctpuMitly be ibimd detached and lyinj; 
free. So far as is known, amonji: l)<»dics r<‘scmbrm<i’ the Ivphoid-bacilhis, 
spontaneous niovcnnait, ton-t thcr with llagclla causing it, occurs only in 
riacilhis coli and closc'Iy rclatinl Ibrms. A dilference appears, howi‘V('r, 
t(» reskhi in the fact that the iuimbc‘r of Hag(‘lla allaelu-d to Ikicilhis 
coli is vmieh smaller, being stated to be never more than in. 

'^ry|>hoid-bacilli can be stained with anilin dyes, but with more 
dilHenlly than many other pathogenic micro-organisms. It is chana*- 
teristie that staining by th(» in<‘thod of (iimm is never sin*c(‘s>thl. At 
tim(‘s, especially in old <Mdtnr(‘> upon feebly acid juitato, the bacteria 
exhibit strongly refra<*live p<»lar bodies, which stain more! readily and 
more ilec'ply than the remainder id* tln^ body of the baeteria (II. Ihich- 
ner'). '^riies!.* also ar(‘ nnd<»nl)tedly not to 1 m‘ eonsider(*d as s|)on'Sj as is 
indieated by the fa<‘t that the organisms in whicdi thew nw' e<»ntained do 
not exhibit increased powei*.> <»f re.-istant'e. Probably the appearance 
ol‘ the polar bodies likewise is rather to be reierred to an invohitiinial 

pl‘(»C(‘''S. 

Kven though, as is imanimonsly agret‘d by the most experi<‘nc(‘d 
observers, the severity of* an attack of typhoid fewer is by no means 
always proportionate to tla^ number of bacilli in the organs after death 
and during life, ami as a matter of fiici remarkably f(*w ba<*il]i are 
occasionally found in severe (‘ascs, it is generally «'asy, with a little skill, 
to obtain the pathogenic ba<*illi f*roni the s|)k'en, the inestMiteric glands, 
and PeyoPs patch(‘s, (‘specially at tin? height of inlilt ration and with 
beginning ulceration, Idiat they can be cnltival(‘d froin the blood anti 
the spK^cn during lib*, though with greater dillicnlty, and also from the 
dejeetmns and tla^ excretions, has abrady be(‘n im^ntioned. 

In all of these connccticms it is important to know that th(‘ bacillus 
thrives best at tin; t(Mn|)eratur(‘ of the body, about .*»7^ (*., although 
it develops rapidly and abundantly also at lower lemp<M*atures, as, 
f(*r instaiKr, at ordinary room-temperature. Jjike the majority of 
pathogenic micro-organisms, the typhoid-1 )a(a II ns displays facultative 
anaerobiosis — that is, it lives ami d(W(do])s eith(»r with (‘xclusion of 
oxygen (Liborius) or with a(‘cess of oxygen — in the latt(T event, it is 
triuf, with greater eiKTgy and in gr(»ater abundance. The cultivation 
of the ba(‘ilhis can bo <df(‘ct(^d readily and uj)on various enltinr-media : 
upon gelatin, agar, blood-sc^mm, and especially n])on potato. An 
abimdant gnnvth takes })laee even wlien the last-named nK'dium pos- 

^ Ltic. cft. 
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si'ssos a sliglitly acul reaction. The baeillus exhibits aetivi; (h'velopment 
:in(l innltiiilieation likewise in finals, especially in bouillon and milk. 
'File latri*r is remlered feebly acid, withonl imdei’uoing eoa.irnlation, 
<‘ven after havinj^ be(‘n (*.xposed fora coiisid(‘rabh^ time \o the action 
r)f the baeillns. The bouillon is rendered distinctly tnrbid in ennse- 
(|ucnce of the <l(^velopment of the bacilli. A slij^ht s(*diineiit that 
develops on standinj^ separ:it(*s on ajiitation into uniform minute |)arti- 
r!(*s. That the bacilli thrive luxuriantly, under favorable, conditions, 
upon arti(*les of fo(»d constituted <»f the sul)stanc(‘s nanK‘d or of related 
suhstaiiees need only bci mentioned. We shall dwell mon* fully upon 
the imporlanee of this matter in eoiisiderin^ the speeial etiology. 

Wlufii srrown in a media containini; jrliieoso, lactose, or sae<*liarose, there 
is no ]>roductioii of iijas. When iiitro<luee<l into the peritoneal cavity of 
iininiinized <ruinea-|iiLrs, or when iiitnxhiced, together with sermn from an 
iniiniine animal, into tin; peritonea! cavity of normal giiiiic*a-|)igs, the i)aciHi 
([uieklv los(^ their motility and hriiuk up into small granules — tlnr so-ealle<i 
lYcitrer's plieiioimmou ( ITeitfer and Kolle’ ). If a honillon culture of the 
tv[)hoitl-l)aeillu.s is mixed with Horum from an immune animal or from a |>er- 
soii ufler an uttaek of (he disease, the haeilli heeome. immohilc and eolleet 
into grou[)S or eliunps (Durham-), finally, if sueh a culture is mixed 
with serum from a jiatieut during an attack of (he diseasit, a similar reactk)u 
lakes plaee ( Wi<lal ‘). 

The especial behavior of cultures of the haeillusof Ki)erth U|)on the solid 
iunl li(iui<l nutrient meilia mentioned lias hecn detennine<l most luiMUlely. 
With r<‘fe,rem*e to tin* details, whieh would he out of plaee in a work (»f this 
kind, the s|)eeial treatises should l)C<*onsuUe<l. Some statements may he made 
hen* with reference to tlm hehavior of the haeillus on gelatin and agar. 

Siah-enltures in gelatin a]»[jear as delieate, grayish-while, sliglitly granular 
rilainents, laa'oming more attenuated toward the bottom of the !(‘Sl-tul>e. 
L'[)on the surface of the gi'latin the haeillus exliihils active growth in the 
form of a thin, hlnisli-gray or greenish-gray, slightly iridcsci*nt deposit, 
proceiMling from the point of puncture ami st)on reaching the border of the 
glass. On closer inspection it will bo nole<l that the outer border is not 
Hignlar, but slightly serrated. The Imeillus forms a similar thin, iridescent, 
grayish-white or bluish-white deposit in gelatin plate-cultures. Here the 
superficial cultures, which exhibit no trace of liipiefacrtiou, appear at first as 
small, distinct, yellowisli or grayish-yellow grannies. After a short time 
larger eireuhir spots ajipear, similar in color to the di'jiosits in stah-cnltiire 
ami streak-cadtiire, grayish wlnt<* and likewise iridescent. Soon tlie center 
of such a spot appeal's grayish yellow and ojimpie, while toward the periphery 
the culture grail iially liecoines thinner and more translucent. These small 
areas also have an irregular, serrated margin, which, as iuicros(‘opic exami- 
nation sliows, represents a delicate wrinkling of the culture, extending from 
center to the periphery. 

StalMMiltures in agar also ap|>car as delicate, slightly gramilar, grayish- 
white filaments. Here likewise the superficial growth aliout th<» ])oint of 
puncture is active, so that it soon approaches the wall of tlie (est-tiihe, hut 

' ZeUsrfir. J. Hyyiaie^ Ikl. xxi. " Proc. of the linijitl Site., IJd. lix. 

3 /W/. w/«W., 189U. 
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the injir|rin is not serrated, but ratlier round and rej^ular. Ujxui ajifar-plates 
also tlie large, usually round or oblong colonies are not serrated at the 
periphery as on gelaiin. They appear opafpie and yellowish white at the 
c(Miter, and more translucent, whitish, and not 0})ales(;ent toward the periphery. 
]SIi(4’osc()pically these cultures likewise are more or less coarsely punctate, 
with cenlrilugal linear formations similar to those upon gelatin. 

Especially noteworthy is the behavior of the typhoid-bacillus upon 
potato, as lirst carefully sHidietl by Oafl'ky, a feature that, according to 
eiisting knowledge, is not exhibited by any other ])athogenic micro-orgau- 
isin, if a disk of hoile»l potato of feebly acid reaction is inocnJaled with 
a typhoid culture, s(*ar(*oly any diJferenee in the appearance of its surface 
will he appreciable to the untrained eye after the lapse, of forty -eight hours, 
aseom})ared with tlu* surface of a sterile flisk of ]>otato similarly exposed hut 
not so inoculated. On more careful scrutiny, however, tlu^ infected potato 
will appear somewhat less smoc)ih and m(»ve moist for a greater or lesser 
<]istance from the point of inoeiilation. If a platinum loop he stroked over 
this area, a sense of increased resistance will he felt as compared with the 
uninoculated potato, and at limes it is |)ossil)le to detach small filaments or 
tlirea<ls witli the loop. In a word, one (‘an eonviiiec^ himself that, starling 
from the point of inoeiilation, an extremely delicate, moist, glistening, color- 
less, transparent coating has formed upon the potato. On microscopic exam- 
ination this memhrane will he found to consist of a pure oiiltnre of typhoid- 
ha^lli, which, transferred to various nutrient media, exhibit their charac- 
teristic peculiarities, especially the spontaneous mov(*ment in honillon j>re- 
vioiisly rcferiTd to. Since it was first deserihed hyOaffky, this scarci*ly 
visible deposit has been recognized by all obs(*rvers as* an espiMMally impor- 
tant characteristic. This opinion is naturally not influenced by the observa- 
tion that upon potato of neutral or alkaline reat^lion or renden-d artificially 
alkaline tlie mc-mbriim? bei'omes visible as a greenish-white or yellowish- 
gray or evcMi bluish coating, which not rarely is less extensive. 

If after these fe\v references bj the morphology and the physiology 
of the Eherth baeillus w(‘ pass to a cousidenition of its rOle in the 
development and dissemii nation of tvjilioid fever, and to a d(‘S(*ription of 
the properties that confer this power upon it, the (jiuistion arises : 

Cdn tf/phnid fover be e.vperimenhtUy indneed in anhnaU h]f inomUdion 
of fhe lyphoiddjoeiKnA f 

The establislimeTit of the etiology of typhoid fever lias been in no 
small measure nvstrained by the cireiiinstanee that a dis(‘ase wholly eoj^r 
responding to typhoid fever in lininan heings ajipanaitly does not occur 
in any speci(*s of animal, ft Ava.s, tlu^refore, from the outset improh- 
able that the disease could l>e developed experimentally, and aj? a matter 
of fact this has not yi^t beH!!! possible. (Jaffky, in his Avell-known work,^ 
was unable either after administration of pure cultUFcs of the bacilliLS 
by the mouth or after intnivenous iiijwtion to obtain dcHusivc results ; 
and also the experiments of Friinkel ainl Sinimonds,'® however valuable 

* hoc. cii. 

^ Centralbhitt f, /:lin. 44, ISSii; No. 89, 1880. Die iitiologische Bedete- 

hirtij dcs Tit-pfuisbaeilhis^ Ibiinburg, IjrfHG. Zeitschr.f. Hygiene^ Bd. iL 
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their results in other res[>ccts, Iwive yiehhnl no wholly conclusive results 
ill this connection. 

The iiivesLigiilors imiiied were able by iiitravenou.s as? well as by intraperi- 
loneal injection of large amounts of pure cultures of typhoicl-bacilli to cause 
rapidly latal syinploms in niice, with peculiar anatomic lesions : swelling, 
even isolated ulceration of the follicles of tlw; small and the large intestine, 
together with roeeiit infiltration of the uuiseiiterie glands, eloiidy swelling of 
tlie liver and the kidneys, and considerable enlargement of the spleen* 
Microscopic examination disclosed also the presence of large nnmViers of 
typhoid-bacilli in the deatl body and especial accnmiilation of tliein in the 
spleen. Friinkel and Sirnmonds, however, although they considered tlieir 
experiments of great signilicance — forming the foundation for siil>se<inent 
experiments in immunity and cure — were cautious enough not to identify 
cuinplclely the syiuploms induced with ly})hoid fever. It was soon found* 
also that no noteworthy innlliplication of the bacilli introduced into the 
animals took place in the living organism. In addition, it was rioted tliat 
inoculation of small numbers of typhoid-bacilli did not — as in the case of 
other .actively pathogenic micro-organisms, as, for instances, anthrax — give 
ri.se to noteworthy symptoms. Finally, the circumstance that the animals 
generally ili(:<l before the end of the first day and earlier, but scarcely ever 
later than after three day.s, aroused suspicion tliat the condition was rather 
a direct intoxication than a true infectious disca.<e resulting from the multi- 
plication and continued <lcvelopment of the bacilli. 

The certainty of the view that the condition is due to the action of toxins 
ami not of the bacilli was established by the ex[»erimeiits of Sirotinin,'* 
Jb‘ieg(‘r, Kitasato, and Was.sermann.'" By boiling the cultures or by elini- 
iiiating the bacteria by filtration it was possible to iritroduct^ the toxins alone 
into the animals, ami thereby to obtain the same results as Friinkel and 
Siinmoml.s. 

Th(‘ statements of more recent observers,^ that by systematic augmentation 
of the viruhmee (»f the bacilli they can Im remlered actively patliogcnic for 
animals — that is, their further devolopnieui tn the living body with the pro- 
<lu(U.iou of typical .syin|)toms can be brought about — yet require confirma- 
tion. Ill such an event material advantage would be expected less for the 
etiology than for the .solution of certain theraiicutic ]»rohlems. 

in none of the ])reviously quoted ex|KMMinents do any of the observers 
claim to have produced in animals a disease with a course resembling that 
seen in burnaii typhoid. A later observer, Rcinliuger,’' found that l>y pro- 
loMgcMl feeding of rats and rabbits ou vegetables soaked in water (‘oiitainiug 
typhoid bacilli he was able to indmre a cfmtinued fever lasting from ten to 
twelve <lays, accompanied by diarrhea, loss of appetite, and wasting. Four 
of eight rabbits experimented u]K>n became sick ; one was killetl on the 

« 

* See the articles (if Bfunrigart(*n, Centralblatl J\ Win. Med., 1880. Wolfowicz 
(Ikmiiiirartcn), Inaufjurid Dissertation, Ivoiiigsbcrg, 1887. Sirotiiiiii, ZcUschr. /. 

Ud. i., 188fj. Ibninicr and Peiper, Ibid.^ Bd. i. ii. ii. U. Stern, Vidkinanii's 
Sannnl. klin. Vurtr., Neuc Folge, No. B18. 

^ Loe. cit. ^ Zeitsrhr. f. Hi/t/icne, Bd. xii. 

* tiiUxjpt and Girode, Comptes rendus de la d.e Bwloyie, 1801, No. 10. 

Chantonn.*ssc ami Widal, Auntdes de l-Instiliit Pasteur^ 1802, T. vi., No. 11. Saiia- 
rclli, JbuL^T. vi. ; Ibid.. T. viii. 

® de Vlnst. Vastenr^ '1'. xi. 
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twelftli (lay, and out? tlit'd on the twelfth (Fay of fever. Three of ihci four 
a |)o^iiive airirliitination reaelion. AulO])si(fS on the two latter ral)l)its 
showed swtdlinjr of spleen, lynj|)h-<;:hiiids, and Pever's patelies, and there 
were a few ulcers in tlu^ htwer [lart of the small howel. 'ryphoi^l hacilli 
were oluained from the s[)leen. These very st rikin*^^ ami uni«jue ohser vat ions 
have not yet been (amfinned. 

Takint:: up m»\v the sp(‘eial ipiestioiis as to tlHMlevelo|mient of tv]>hoi(l 
fever in Iminan l>eini»s, one of the lirst and most important will lx*: 
How and by what r<»nt(j do the infections ajj;(‘nts leave tin' body of the 
patient? 'fhen the (pmslion will naturally arise. as to tin* fnrthm* 
behavhn* (if the bacilli, in aivordance* with the varying conditi(»ns under 
which they are evaenat(*d and dcposit<Ml. Kspccially will it l\ave t<^ be 
dot(M’mined under what conditions and for h<»w loiiir a time they retain 
their vitality (»r aiv capable of mnlti|dication inde})en(lently <d* the 
patient. 

BY WHAT ROUTE DO THE TYPHOID-BAaLLI LEAVE 
THE BODY OF THE PATIENT? 

In spit(* of nnmerons inve.‘'li;z:;itions, we are still in the first stage of 
knowledge with resp(?(H to this (|m\stioi). The secretions and t‘X(Telions 
of the patient, as well as hi.’-* bloofi, have jiatnrally n^eidved especial 
attentuui. ^'Iie bloixl is scarcely t(» be taken into considcn’ation as 
a medium (d‘ infection. Also the sweat, the (*x])ech»ration, and the 
e.vpired air ap])ear to bo of slight signifi(*anee as (carriers of tli(j 
germs of infection. Direct escape of the bacilli with tiu* sweat is more 
than doubtful. Isolaf(‘<l results believed to be positive ar(» probably to 
be eonsidiTcd as dm* to aecidcaiial contamination f)f the skin from the 
intestine. Although tv|ihoid-ba(*illi have been (h'lmmstrated in thedis- 
eas(Ml lung in some eases of pneumonia, and, aecMU’dingly, eliminati(»ii of 
bacilli in the s|)ufum and the exjdred air cannot be denied, ihese media 
als(» probably a(*t only exceptionally as carriers of the; infi'clion. The 
statement of Kieard ' as to the almost constant presence of typhoid- 
bacilli in tin* expin*d air of typhoid patients is most remarkable, and 
r(*q n i i*es a ) n fi rm a t ion . 

Far more im|M)rtant than all of the s(mre(^s hitherto considered arc* 
the? fecal discharges and urine*. GcmcTally thc*se are probably the* exclu- 
sive mcilia by whi(;li typhoid-bacilli leave the body. Th(^ historx' oi’ 
typhoid fev<*r teaches that even the older authors, naturally from different 
.stand|M)ints, considered tj^e sto(»ls as the sonrc(i and origin of tlx* diseasc*- 
virns. Aff(!r the discovery of the typhoid-bacilli these views were eon- 
* Semaiite maficalej 1S02, No. 4. 
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fortified by the deinbustmtioti of eonstiiney and the abiin- 
daiice of tlie niiero-organisms in the medullary infiltration of the. intes- 
tine, in eonse^jnen(•(^ of whieh opportunity for admixture with intestinal 
contents is eontinnonsly afford(‘d fnnn tlitM'arliest stage's of the disease to 
the period of exfoliation and the eoinpletion of the ])roeess of ulcera- 
tion. If, in addition to the abundaiiee of the bacilli in tlie portions 
of intestine tlie seat «»f the s[>ecifie- lesions, the relatively long <lnration 
of llui latter and tin; nninb<!r and copiousness ol* the daily fecal dis- 
(?harges are taken into eonsidendiou, there ('an be no doubt that the 
stools c,onstitnte a prolifu; source for the eontagium of tyjfiioid fever, 
bae.teriofijgio (‘xainination of typhoid st(»ols has also demonstrated 
indnbitably and fre<piently the presence of living typhoid-bacilli. ‘ 
Hceent <fi>se.rv(a's have established this fact with (‘ertainty ; as, ll»r 
instance, Chant<*in(»sse," who in examination of the stools of UJ typhoid 
patients fiiiled to find the bacilli only thric(\ They are t'oniid most con- 
stantly, in aecordaiK'e with the nature of aiiatornie lesions, from the 
heginiiing of tiio stH'ond woiik to the (md of the third wede and latcnv 
or from the period of nuHlnllary infiltmtion of the lymphatic, strnetnivs, 
their exfoliation and uleeration, until the (complete caeatrization of thci 
iiIchts. 


On jK'oonnt of th(^ difficulty attending examination of the stools for 
tvplioid-hacalli, a simple and reliable method for their isolation has long been 
warning. That tlu^sc* (liificulties are dependent especially upon the constant 
presence of numerous otlier micro-organisms is obvious. The most trouble- 
some ot these is the colon hcacillns, which iescm})l(\s the tvplioid-bacillus in so 
many ivspec^ts. The efforts to isolate the typhoi<l-haciilus from the stools, 
and e.specially to ditferenliate it from the i^oloii hacillns, have n'sulted in 
tlie publication of several Inindred pa]3crs. 

Up to the time of tlie introduction by l^lsner * of the medium now 
known by his nanie. the isolation of typhoid-bacilli from the stools jiresented 
almost iiisiirmountahle difficulties. ' By tlie use of this medium Eisner/ 
Bneger,'’ Uichardson,® and (ithers wen; able to isolate the lyphoid-haeilli 
from the fec'cs of typhoid patients during the febrile stage in a large propor- 
tion of cases. In tlu;se cultures, how(;ver, the possihiiity of contamination 
hv urine was not, guarded against. (^apaldi,* Jfiorkowski,'’ Remy,® and 
others, by (he use of special metliii, liave also been able to demonstrate, with 


‘ Friiiikf-I aiwj Sinirnoiids, in tlioir earliest pnhJicaliDns. Tn-iflcr, Deni uche wed. 

ISSr,, ‘JO. Merkel and Ucldseliniidt, CvnlraWInff f. hfln. MaL^ 
iVo. 22. (Onmlernesse and A\'idal, Gnz. hehiL, 1887, .No. 0. KarUiuski. (YnlraL 

Ihihirriulofiie n. VnraHitruknnde.^ IJd. vii. Vilehour, I.mweK 1880, vol. ii.. 
No. a. ’ * 

8t)e. cle Biol., Meeting Feb. 22, 1890. •» Zell. f. /////;., Bd. xxi., 189."). 

Loc, eii. 5 prfdjfrh. wed. IFocA., 189"». 

lio.doH Mrd. and Snrrf. Jour., vol, cxxxvii., No. 18* ’ 

Bd. xxiii. h Herlin. kiln. BWr., 1899, No. 7. 

Ativ. de r Inst. PnHteur^ T. xiv. ; also T. xv. 
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more or Icsa cast% the baeillus of typhoid m a lar/?e proportion of cases. 
Lately, Hiss’ with a new method has isolated the typhoid-baeillns from the 
fc(‘es HI 17 eases out of 21 studictl. Tiiey occurred only rarely before the 
iirst day of the second week, and disappcareil with the fall of the fever. 

During the past few years various ol)servers liave demonstrated the great 
frequency with which typhoid-bacilli occur in the urine, and have called 
attention to the important rolr of this secretion in the s]>read of the disease. 
In 18JK), Neumann” demonstrated typhoid-bacilli in the urine of 11 out of 
48 cases examined. His n^sults were received with some skepti<*i.srn, how- 
ever, and received no confirmation until Petruschky/ in LS!)8, published the 
r(*sults of cultures nuuh^ from the urine in 50 cases, with isolation of B. 
typhosus from o. Later, Uichardson ^ obtained the bacilli from 23 out of 
104 cases examined — 22.1 percent. ; and llorton-Smitlr* obtained them from 
11 of oO cases — 28 per cent. — the urine containing at times as many as 
500,000,000 organisms in each cubic cemtimeter. During the past year, 
1900- 1001, from the iirine of 55 typhoid fever patients in tlu* Johns Hop- 
kins Hospital the typlioid-bacilli werc» isolated in 19 cases. While the fact 
of the fre<[uency of the bacilli in the urine is at times of importance in 
diagnosis, its greatest importance is in relation to the great danger of the 
spread and transjnission of the disease. It sliows the ffxtreme c^are which 
should be observed in sterilization of the urine, to guard against any chance 
contamination of the water-supply or f(K)d. 

THE VITALITY OF THE TYPHOID-BAOLLL 

What are the eoinlitions ncM^essary for preserving tin* vitality of* the 
typhoid-bacillus within and outside the biiiuan body, and what, relation- 
ship do those conditions bear to uift^c*tion of the individual and to the 
general dissemination of tlie disease? Are these conditions, and the 
relation of the tvplioid-bacillus to them, snttic*iciitly well imd(*rstood 
that an explanation of the recognizcMl mothods of origin and sprt?ad of 
typhoid fever is passible? Xiimcrous investigations in regard to the 
vitality of the typlioid-hacillus under various conditimis luive yiel<led 
inijK)rtant residts. In general, the results of tliose investigations have 
made a positive answer to the latter question possible. hiVen the 
ahsenoe of spore formation, which is so important with relation to the 
resistance of bacteria, is not sufficient to throw doubt on the j)atIiogcnic 
significance of the typlioid-hacillus. 

A large seri(?s of observations afford important evideiuu* in favor of 
the jKTsisttaice of the bacilli in the living human body. Tlu? typhoid- 
bacillus has been fouml in inflammatory exinlates and in periostitic? and 
muscular eolleetioiis of pus eaiLsod by typhoid-ba(?illi, alive and (‘apahic 
of niultiplication as long as a year and even longer after an attack of 
the dii<ease (Sahli, Hintz). It is true thpt evcui should the bacilli be 

* Med. vol. lx.xviii.. No. J9. lierlin. /dm. WorJt.^ 1800, S. 121. 

® Cm/ralbl. /. Ha/i.^ 1808, No. 14. * .lour. Kxper. Metl.^ vol. iii.; also vol. iv. 

* Lancet, 1000, vol. i.. 
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thrown off ns a result of spoutjuiooiis nn)tiirfM)r of ineision of such foci, 
tv|)hoi(l infectif)!! will not, as a rule, be eaiised th(n*(*l)y. Nevertheless, 
in litre eases of obscure t*liolotry su<?h a possibility should not be l(‘ft out 

of consideration. 

The resistance of th(? bacilli iippeai’s to Ix^ rather liniit(>d in the human 
ciidaver. Althouj^h multiplication has Ihkmi obs«M*vcd to take place shortly 
alter death (Friiiikel Jtnd Simmouds,* Itehm--), the occurrence of putre- 
faction so*)n exerts an injurious influeti<?e. That this motion cannot 
always l)e (h'pended upon, however, and that from the })rophylaetie 
|M)int of view <^ar(.‘ful <*onsideration must be ejiven to* the bodies of 
thos(‘ d(‘iid ol' typhohl lcv(»r, jippcar demonstrated by the observations 
of Karlinski ami of rN‘tri, the former of whom found liviniy ba<‘illi in 
human ciulavers aft^T thr(‘(» months, while the latter tbund tliem in a 
livinii: i^tiite in the bo<lics of dea<l animals as lat(* as the sc;venteenth day. 
'fhe p(‘rsist(*nc(^ of tlu' bacilli after they have lel*t the human body is 
w<irthy of fnrth(‘r investigation in various ilire<?tions, j)hysieal as well as 
clu'iuic. 

With regard to the innucnciM)f various temi>(‘ratures, it has already 
b(‘en mentioned that the ])l»ysiolo!^ic body ti*mp(‘ratur(‘ is most favor- 
able to growth and d(Wi*lopment ; but also motlerate external tem- 
peratures a|)p(‘ar to cxcu-t no injurious iuHuence. The typhoid-bacilli 
an^ extremely resistant to ev(‘n coiisid(‘rabh* degrees of c;old. They 
p<*rsist at tempemtiires as low as 10^ V, (I F.), and <?ven n^prated 
trec/.ing and thawing of fluid containing the bacilli do not appear to 
destroy them (( ■hantenicss(» and Widal, rlanowsky *^). Tlu* most 
cxtrenie illustration in this connection is giv<*n by Ih'iidden,^ who obs(‘rvetl 
that typhoid-baciHi kept in ice at a temperatiin* between 1 (30.2° 

F.) and 1 1 ° ( \ ( 1 2.2° F.) retained their vitality for three months. The 
l)aeilli arc liu* mon^ sensitive to high tern i)ei’atu res, cultures dying in 
Iroin t(*n to fifteen minnt<*s at a temjwnitun* of (!0° K. (11)7° F.). Meat 
is supplemented by light in the destruction of the bacilli, which, as 
Hiichner '^ was the first to show, and then Jaiiowskv*' and ( Jaillard,^ <lie 
in dir(‘ct sunlight in the course of a finv hours, while simple ditiuse day- 
liglit a[)p(»ars to influence tlumi far less unfav*)rably. 

'fhe bacilli arc. comparatively resistant to drying. Mixed with indif- 
ferent substances or dried upon inanimate objects — utensils, mat(!rials, 

* Lac. cif. 2 Archir. f. Expev. Path, n. Pharmnh.^ IW. xix., S. 

^ Opntral.btatf f. Jiakfrriolttffie u. Parasitenhunr/e, Btl. viii. 

* Medical preord^ v<»l. xxxi., 1887. 

^ Oe.ntralhlatt J. liakttTwhfjie n. Pa rani ten hind e, Bd. xi., No. 25. 

® Loe. c:U. 7 Pindaence de (a Imnierc mr fes mlcro-orrfanisme.s^ Twon, .1888. 
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etc. — tl)ey retain tlieir vitality for many months. In dust and in 
sand, as well as in earth, the bacilli pei-sist for several weeks (I Mlel- 
mann *). The same has beciii <lemonstrated by varions observers ibr the 
soil, in which tlie bacilli have been found to n‘tain their vitality for as 
lon<^ as five and a half months. It is, however, to la* einphasi/ed 
exj>ressly that no <*ompet(*nt obstawer has notie(.*d mulliplitratioii of fhe 
bacilli in the soil, a fluT that is directly opposed to the gnitnitoiis assiim|>- 
tion of the ailherents ol* the* *^roiind-water th(H»ry that maturation, 
development, and reproduction of the typhoid virus take place in the 
soil, and therefore one which renders untenable an (‘ssential feature of 
this doctrine. 

Ainoii^r the drvini^ experiments, those of Seitz,’ IJffelmann,'* (Jaitky/ 
and Schiller^ are especially instructive. Whih* the lasl-nanu‘<l two observed 
the bacilli to retain their vitality for several months, and even for a year, 
on tlireads of silk, etc., under .suitable conditions, the former observed the 
bacilli to persist from two to three months dried directly ii[K)n cloth. 

Of decisive imjiortancc is the (giestion with regard to the persist(‘nce 
of tvphoid-ba<‘illi in wat(‘r, the answer to which is complieat(*d and 
difficult. The sim|)l(‘st probhmi, from which many investigators started 
out, is the behavior in <listill<^<I water or in sleriliz(‘d S|)rin^-water, well- 
water, or riv<‘r-water. ITiider tln^so conditions, in tlu^ absence of (‘xtreinos 
of temperature and of other extraneous disturbinjr influences, it has been 
<letermincd that tin- bacilli may persist for as lon^ as three months. I'ho 
iirten'stin^ eirenmstanee has di?vclop<?d — as it had previously been estab- 
lished also for other micro-organisms — that a difference in the vitality 
of the bacilli is exhibited as the water in (piestion is at rest nv in 
movenieiit. In the latt(‘r event tin? bacalli an^ more ipiiekly <lestroy(Hl.® 
The ‘conditions an? lar different in imsterilized driidving-water, river- 
water, or household-water, and therefl»re wat(?r under ordinary conditions. 
In lliis conne(?tion it nuiy l)e sbitcd at the outset that the possibility of 
])res(?rving tin? bacilli vari(?s widely in accordan(?e with tin* different 
cheniic and biologic peculiarities of the resp<?ctiv(; waters. From this 
point of view it is (ioiieeivable, and it has rejK-atedly been demonstrated 
jmictically, that in some watei*s the vitality' of tlu? bacteria is ex(?c?(.*dingly 
slight, wliile in otliers it may be (‘onsi<l(irable. (Jf far greater impor- 
tance than physical and cheniic conditions in this connection ar(? the 
presence and a<*li vity of water-bact(?ria. Xeverth('l(‘.ss, the bacteria have 

• Centralhhtit f. Rakteriohttiie //. FarasUnikuntf^^ lid. xv. 

Loe. c.it. ^ Tiftr., cif. * fAtc.. cif. 

® Arbeit m ntin liein Re.irh.it^Oe,fiimdh.eit.somf.^ IM. v. 

® Di Mattliai ed. Stagnitta, Amudi ddU InsUttUo d'hjie.m Kperimenialc di Roma, 
1 . 880 . 
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been foiiiul to rotsiiu tlieir viUility for as long as eighty <lays in by no 
means ideal drinking-water (Chantenicsse and Wiilal,' Strauss and 
I)ubarry“). Even in greatly eontarniuatcd flowing wat(;r, as, for 
instance the Panke at Berlin, wbicb was examined by AV’'olfhiigel 
and Ric<lel,^ the bacilli wen*, found to retaifi their vitality and still to bo 
caj)ab]e (>f multiplication at high tem]Ximtiii*e.s (10° C. and above). The 
germs were observed to retain tluar vitality for as long as tliree weeks 
in river-mnd and in the sedinu‘nt from wells. 

'fhat the conditions are more favorable in this conne(.*tion in the 
usually well-protcet(>d gcmcral ami house reservoirs is from the outset 
iimh)ubted and espem’ally to be noted in investigations into the mode of 
<liss(anination of the disease. We arc indebted to (^hanteMiesse for pre- 
cise experimental evidence in this conneetion. The investigations have 
h(‘en extended also to artificially prepared and esfiecially carbonated 
waters, \vhi<*h in times of ej)Idemi(r may jday an important role as prt*,- 
snma!>ly innoemms substitutes for ordinary drinking-water. Typhoiil- 
baeilli have beiai found to n^tain tkeir vitality in them for days and 
(‘v<*n f(»r weeks.* Other ordinary fluids, and especially bouillon, have 
already been mentioned as good preserving and nutrient media for the 
ha<*illi. Not less important in this (*oniiection also is milk, and to this 
<letail(‘d ref(*renee will be made latca*. In this jdace it may be nKaitioucd 
that the haeilli r<*tain their vitality in boiled milk for as long as three 
months and more 

l^'inally, a word may be sai<l with rcgard to tlu^ persistenc(^ of the 
ty])lioid-bacilli in the intestinal discharges. This is in general and under 
ordinary conditions not inconsiderable. With a nnideratc external 
biinperatiire and a feebly alkaline reaction of the stools the bacilli have 
jxM’sisted for more than three months (Karlinski '*), wliilc they die more 
rajiidly wln»n the external tmnperatnre is low, as well as when the stools 
are oi highly acid reaction, or in the prcs(*nee of ammoniai*al de<‘omposi- 
tioii, such as occurs especially when the stools are mixed with iirim*. In 
Ihc dried stools the bacilli r<»tairi th(*ir vitality for a far longer peiKMl 
than under the (*oiiditi<»n.s just naimxl, and this naturally is of especial 
importain‘e with roguixl to the dissemiiuitiou of the disease. 

All oi* the individual statements hkherto made indicate that the 
typhoid-bat'ilhis, in spite of the absence of si)*>re-formation ami in spite of 
certain sensitiveness to individual influences (high degrees of tempera- 

* Gazeite hebd. do. nn'dt'ohie ei efnmryie., 18S7, No, 9. 

* Archbu-s de mah'cine e:rprrhn€ntale, Hd. i. 

^ A^'hfriiefi tut ft d cm k(tts-(.restftidboif.Hfrmt, lid. v., 1880. 

* Tlockstettur, Arbeifon nusdem Jioichit-^Gesimdbcitsamij Kd. vi., 1887. 
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tjire and direct simHji;ht), exhibits a tenacity within and without the 
body that wholly siifliccs to constitute the basis of the principal etiologic 
factors heretofore r('c<»giiized. Under the most varied ordinary con- 
ditions (not indiicc'd experimentally) the bacillus is ca])able of surviving 
for days, weeks, and mouths, and even for nun'e than a year, and under 
favorable conditions even throughout the winter. An additional con- 
elusion is permissible — namely, that not alone the persistence of the 
germs, but also their disserninatiem through the media named, is 
certain. If in this <'onnection the li(|nid media in general pre- 
dominate, tlu‘ dry media are not to be left out ol* consideration. It 
cannot be denied tliat the coutagium attached to partichis of <lu.st may 
be disseminated through the air to a limited degr(*e. AVe shall later 
have an o|»])ortunity to return to the more common and practically 
im])ortuut methods of dissemination. 

HOW DO THE TYPHOID-BAOLU GAIN ACCESS TO THE 
BODIES OF THE INDIVIDUALS INFECTED? 

Almost all j)hysicians are agreed at <he j>r(‘sent clay that the* digestive 
tract, as it appears cs|)eoially to furnish the c*ontagiiim, also is in turn by 
far the most fre<[U(‘nt, evcai the almost exclusive, portal of entry lor it. 
The conviction is held at the proent day that ty|>hoid iever is wat trans- 
missible in the sense ol' tlu^ ‘‘true contagions’- diseases, as, for iiistanc*e, 
typhus fevea*, scarlet fevei*, and measles. Mere prescaice in the; vha’nity 
of the paticMit is never suflicient for infection, as with the latter. The 
lungs and the shin, tlu? ino.^t probable; ])ortals of entry for the aentc 
exanthemata, are searecly to be tahc*n into eonsidt'ralion in comurtion 
with typhoid fever. If, in spite of this fact, infection through inhalation 
seems |)ossible in rare cases, it will be found upon nion* careful investi- 
gation that h<‘n; also the |)oison has gain<‘<l entrane(^ through tlu; digestive 
tract, fhider such <‘irenmstan(;es the infection is conveyed through 
finely divid(;d fluid containing bacteria or infectious particles ol* dust, 
which, although they hav(; gained entmnee into the mouth with inspired 
air, are tlien swallowed and have thus commencetl their aertion in the 
intestine. ^ 

The principal manner in which the poison gains entrance into the 
body, an<l as (;om])arcHl with which all others are si^arcely to be fallen 
into consideration, consists in swallowing the infec^tive ag(»nt, either in 
consequence of ao<‘i<l<;ntaI, .s])ecific e<»ntamination of the bin^cal e^ivity and 
its surrounding structnr(;s, or through the introduction of foo<l and drink 
exmtaining the typhoid-bacillus. From the mouth the virus passes 
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tlirongli the esophagus anil stoioueh into tlio intestine, in the feebly alka- 
line eontents of which are liirnished conditions lavorable for its further 
JevolojHiu'iit. The bacilli appr«ir soon to pass from the hiineii of the 
bowel into its wall, with especial pr<*feren(*e for tluj lymphatic apparatus, 
h'roiu this point they migrate to the r<*latcd lymphatic glands, anil 
thiMicc through the blood-stream to the ti>sues and organs that liave 
been repeatedly |>oiuted out as especially containing the bacilli. 

For a comprehension of the processes of infection themselves, and in 
consideralion of the explTiences that have been had with othiT patho- 
genic organisms, |)artieularly the clioleni-bacillus, the (|Uestion is impor- 
tant as to how the typhoid-bacilli behave with relation to the gastric 
juice. It is from the outset to be expected that the tyjJioid-baeilli, 
which thrive even upon feebly acid nutrient nu‘dia, will nmre readily 
pass through the stomach uninjured than the cholera-bacilli, whiirh are 
cs|K‘cially scMisitive to thi^ action of acids. As a matter of fact, both prac- 
tical and (wperimental observations show that the baialli of ICberlh are 
r(‘latively rislstant to the secretion of* the stoinaeh, so that they may 
Icavi* this viscus with their vitality jireserved, espi'cially if admixed 
with certain artieh-s of food. The free hydroehlorie aeiil need aloiu* he 
i:iken into consi<l(;ration as ex(*rtiiig a d(‘l(‘terioiis inHni‘iiee. Pepsin lias 
provi'd to lie absolnti'ly harmless for the bacilli (Strauss and Wnilz'). 

A her Kitasalo '* had demonstrated llii! relative resistance of the typlioid- 
bjieilli to acids, Seitz ■' showed that in a dilution of hydroehlork' acid, 0.3 jiart 
to li.tOO, the micro-organisms retained their vitality for three ihiys. In a 
dilation of O.i) jiart to lOOt) they were found d(‘stroycd hy Strauss and 
Wuriz cnly afUT from two tt) three hours; and (hanlcmesse and WidaP 
showed tiial slight aeidilieatioii with hydrochloric* acid did not entirely iidnhit 
development of the cultures. Stern ’* and ilamhiirgcr,'' who look np the ques- 
tion anew, likewise came to the conclusion that the protection aflbnled hv the 
hydrochloric acid of the gastric j nice agaiiust the* entrance of typhoi<l-bacilli 
is very donhtfnl. 

Oji acH'onnt of the quite ra|)idly increasing nnmher of cases reported as 
typhoid without intestinal lesions, the question arises whether infection can 
occur through any other tract than the. intestinal, «)r whether the haeilli 
may iiivmlo the body by passing through the normal intestine without causing 
any lesion in that tract, lii reganl to the first jiossihilitv, there is no ])roof 
at present that siicli a mode of infeelion can ever oc(*nr. The ca.ses without 
niteslinal le.sions have lately been reviewed hv Opie.’ He concbidos that 
llie mindier of eases is too small to justify the assertion that typhoid-bacilli 

* Arrhivps tie. wethc.inc e.rp(‘nmevfitlt\ ISaU. 

Ze.tiac.Ue. f, Huffiene^ Bd. vii. “ Li>e. cU. 
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® inaut/. Dlssertatio7i^ Briskui, 1800, iiiidHr the dirootion of Stc'rii. 
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can ever enter throutrii an absolutely in(a<*t intestinal wall, yet even in fatal 
cases tbe intestinal lesions may he so slight as not to he recognized at the 
time of autopsy. 


THE MOST IMPORTANT CARRIERS AND MODES OF 
DISSEMINATION OF THE VIRUS- 

Among the carric*rs of the virus, water is, acrording to the present 
state ot* knowledge, bv far the most im|)ortant. Kveii siiiec*. the (earliest 
times water lias played an important rote in the minds of both the laitv 
and tlu^ mo<li<'al profession in the develo] mien t of most infections diseases. 
Only for a time have theories now abandoiuil nauh'reil doubtful ifs 
significance in regard to typhoiii fever. Kailier authors, espetaally 
Dupre, Ihidd, ilnrehison, ami ( Jriesinger, emjihasized the iinportanee 
of water, however widely their etiologle vi(‘ws diverged in other res pc ‘els. 
Afti‘r them the dissemination of the disease through water was main- 
taim^l by (lietl,' Iliermer/ and Jaebermeisteiv' — by the latter with a 
critical description of small and large (‘pidi^mies. The fact that these 
views were held at that time, notwithstanding the (l(‘H(*ient knowledge 
of the cause of the disease, will ever remain an (‘xample of seieiitilie 
acumen. 

The n'sults of modern baeteriologie investigation, already fiilly eon- 
sidore<l, have permanently established the ro/e of water, and hav(‘ 
besides permitted a il(r|)er insight into tlie inmirnerahle and extrc'mely 
variable conditions amid wliieli it may serve as the earriei* and dissenii- 
nahir of the ty|)hoid vims. It is known that the water of stnains, 
brooks, and springs, of conduits, of wells, of cisterns and reservoirs, of 
pomls, tlic bilg(‘-wat(‘f of ships, may contain the typhoid-liacilliis in a 
living state, and under favorable eomlitions may (‘ven permit its further 
dcvcilopniont. Tliat this dtwekipmeiit is im]K*rill(*<l in flowing water, 
that the presence of a prepomh^rant niimher of water-baeteria or pntre- 
iactive agents is capable of destmyiiig the bacilli, is naturally not (mui- 
tradictory to the wat(*r-theory,” but rather furnishes important data 
for explaining the A’ariahility of tiu? oecurrenci', tbe si'venty, and tlie 
distribution of the discjise. 

The forms in wliich watcu’ may serve as the means of (Hinvoying the 
noxious germ to human beings are in detail so (‘xtremely variable tliat 
they cimnot all evcai be mentioncil in this place. Every individual 

* /)/> JlrHadion dvii KnierufientYfi T)iphus in Mihirhen^ Loipsic, 18<>5. 

* VoUnnarnds Sfuvntfunf/ klht. g/W?*., No. 
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< (iuileinic or cj)ulomic, ciirefiilly stiwlu‘d in this connoctiou exhibits 
|H'cu!i:ir aiul in part nc‘W conditions, and the most varied relations with 
otluM’S long known- The simph\st and ccrtiunly the most frapient 
oeennvnco <*onsists in infection through drinking-water and liquid as 
well as solid articles of food that arc prepared without ade(piate steril- 
ization. Water ns(‘d lor eleansing and other donu'stitj j)ur2X)ses can 
naturally not he separated from drinking-water. Under these circum- 
staiK'es also tlujre is <lire<*t or indirwt sp(.‘cilio (*oiitaniinatiou of materials 
that gain entrance into the dig('stivo tract. 

'iTie manner in which the water in question becomes contain iua tod 
by the dejeotions of ty phoid patients naturally exhibits the greatest 
diversitv. " It may re(?(‘ive the gtaans dinx-tly from the patient or from 
privy-wells or cessjiools, or through articles sju:cili<.*ally contain inatiKl 
accid(‘n tally, or it may infcctccl indirectly by ]u*ovions saturation of 
the adjacent <'nrth with tlnids containing the germs. Even in the pre- 
l)at*t<‘riologic pta-iod numerous careful observations henring upon this 
point were made, among which a iinmher c’onld be dirt?cti‘d with remark- 
ahle pi)sitiven(^ss, in the sense of Hiuhl and of (!ietl, against the simple 
j)ntrefaelive theory of Murchison and his ])rede(;(\ssor.s and snecessoi*s. 
In this category are included, for instam.*e, lliose cases in which 
wells that for a h)ng lime w(?re demonstrably contaminated with the 
overflow from <jesspools caused no or only general bad elfeets upon 
the consumers of the water, and only gave rise to the development of* 
typhoid fever after tin* water had been spc'eifieally infected with the 
directions from a <*.ase of typhoid fever. 

In th<* nature of things, well-infoirtioiis arc (M)nlin(Ml to a few cases or j 
to smaller or largin’ hoiisc-epidemies. T^ess commonly, when liipiid j 
articles of food used on a large scale (as, for in?Hance, milk, or solid 
artiirles of food) are infcct(‘d by means of water, will a larger number of 
cases arise directly from wells. Xot rarely infection oecui’s indir'ctly if 
those directly infected convey the disease to other localities where new 
loci of* infection develop. Endemics of considiM’able (*xtcnt and even 
epideniii? distrihntion are naturally more readily cansi'd through the 
nit(‘nn(*dialion of larger and smaller rivers, stmuns, l)rooks, and s])rings. 

I lie relation of these to the dev(»lo|)ment and dissemination of typhoid 
fever was established much later than that of .w(‘lls. Many large 
e[>i(1cmic.s which at the present day can be definitely tmeed to this 
mode of origin were for a long time ns(‘<l to support other theo- 
ries, the pythog(Mii<;, the atmospheric, the ('arth-th(X)ry, or the ground- 
water tlieory. The inferemie was made that prior to tlu' outbivak of 
the epidemic there was no typhoid patient throughout the community 
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or ia itri vicinity. How else, theix4oro, could the disease have arisen 
excej)t through autochthonous, local development of infeetious matters? 
Were not es|XM;ially the conditions of the soil ajid their variations 
under the inlluence of the ground-water decisive as an etiologic factor? 
It was ovei‘look(‘d that the water-ways convt»y(.*d the sp(*cific j>oi.son from 
long distances; that brooks and strt'ams might be infeeled through tlu'ir 
tributaries; and that ujm>u larger water-ways shljis w(‘rc capable of 
importing the infectious material from remote ])oints. 

Typhoid lover be(‘anie most widely disseminated in large cities in 
which the water used for drinking and other domestic purposes, imjua- 
fectly or not at all liltercxl, M-as obtaiiunl from large streams that con- 
stantly served as r(‘ceptaeles for the contents of the seweVs of these 
cities thems(‘lves or of those of neighboring cities. 

All of tlu'so factors, it must be cinjibasizcd, to counteract the influ- 
ence of tlie few remaining but persistent op]>on('nts of the theory of 
typhoid fever as a watcM-lxnne disease, arc in no wise hypothetle. The 
demonstration of typhoid-bacilli in the water of wells and streams has 
often been made dirc<!tly, and their persistence? in these*, as has been 
pointexl out, is uneloiibtcxl. That the baeMlli have? not been found in (ho 
siispt?cted water-supply in ev(*.ry e?neleinic or e»j)idcmic is not eontradict<ny 
of this view. Thus, it has been reopen J imIIv observed that in a given 
loeality the? tyjihoid-baeilUis was e?vid(‘Utly obtainexl from a e(?rtaiu source*. 
*Eire)rts were madei further to obtain proof that a focus of typhoid f(‘ver 
had e^xis.ted at a higlu?r le?V(?l ; but wheiii eixaminatiou of the water was 
undertaken, the ])riinarv focus of infe(?ti(»n had already been e?xtingnishe?d. 
It mav also be* readily eonc<*de-d that it is l)y no uu‘aus always 
possible to demonstrate the ])resene*(* of tyjdioid-bae'illi eve*n in water 
that still eoutoiris them. Espexaalh' greatly contamiuateel water eoii- 
tains iinmerems other inie?ro-organisms, which may re*iMh‘r ielentifieation 
of the typhoid-hacilliis dilticult and even impossible* even for an (‘xperi- 
eneed obs(?r\’er. It shouhl l»e note*<l cs|»eeially that the dislrihution e>f 
the. bacilli, ]»artienlarly in eonneetion with (*ertain forms of pollution, is 
bv ne) means uniform, ’^fhey an^ often attaehexl te) isolated, irregularly 
distrilmlcd partich*s, so that emiy extreni(*ly time-eonsmning and pains- 
taking inv(?stigati(»n of large? amounts of water will yielel approximatedy 
triistwe»rthy results. 


The literature e)f all countrie*s from the heiginning of the nineteenth cen- 
tury until rex'cnt tinui contaiiia a large nuinhe?r of repf)rfs of epiele^niies, 
sonui give?ii with full elelail, imlucod hy iufeetiou of we.*lLs, springs, aiui 
streams. Limitations of space alone) will not permit (‘xtciuled eousideration of 
these. They have been collected in part hy Miirehison, Oietl, and Griesiiiger ; 
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also Liebernieistcr * and Biermcr* have given numerous bibliogra])hie refer- 
ences in tlu?ir works, wlii<;h so brilliantly and definitely establislicd the 
flriidviiig-water theory. As an illustratifui of* well-iidection the following 
observation niay suffiee: In the early part of the seventies 1 treated a 
nnnil»er of typhoid fever patients living in a suburb of Berlin upon a large 
estate whitdi inelmled almost lOOt) inhabitants, who were crowded together 
in smalb poorly ventilated rooms. My investigations disclosed that at tho^ 
same time about 80 other patients were under treatment either at home or in 
liospitals. Further impiiry revealed that the water derived from the oidy 
wt^ll upon the place fthe general water-supply ha<l not yet been cxtende<l to 
this locality) wius greatly |)olluted by organi(* material, was turbid, and 
olfVnsive to the sense of smell. A year previously the water ])reseiited 
similar cliaracters, and the cause was found to consist in a commimi- 
calion between a large eess))ool and the well. My opinion that such con- 
tamination of the water by the <‘onlents f)f the eess)SK)l still existed and 
niust be tlie cause of the ty])hoid fever wits met by the statement on the 
part, of iv.sp»>nsible indivi<lnals that in the jwevioiis year, when the water 
was similarly contaminated, there had been no typhoid fever in the C(un- 
nmnily. Fnrtiier investigation dischiscd that this was correct, l»iit also 
revi^aled a condition which explaine<l the apparent difference and con- 
verlc*.d my auspicion into certainty — nanudy, that four weeks before the 
oc(mrren(H‘ of tlic first cases of typhoid fever among tlui iidiabitants of this 
soclion, a boy had arrived in the place, in whom sym])tonis of typhoid fever 
soon appeare<l, and from whom two ehiblren in the family with whom he 
live<l. were infected. There wjus thus no longer, as in the ])rcvious year, only 
g('iu‘r}d pollution of the well with fecal material, but an admixture willi 
specific germs, I lie essential condition for the development of the disease. 

A most instructive instam’e of dissinnination of the poison through the 
water-supply is furnished by Ijicberineister.® In the village of Lausen, in 
which for a long lime only isolated cases of typhoid fever imported from 
IJasle had occuiTecl, and for seven years no case at all, in the year 1872, 
among 800 inliabitants, 130, almast 17 |>er cent., were attacked between the 
months ot’ August, and October, The epidemic sot in so abruptly that 
almost 100 cases 0 (^curred within the fii*st three wrecks, A number of 
persons alsf) who were, oidy temporarily n^sideiit in Laiisen were attacked. 
( arefid investigation disclosed that all of the houses of the village that 
obiained their water from pnmji-wells W’ere exempt from the <lisease, which 
invaded only those w'hose water-supply was obtained tVom running springv. 
With regard to these, it was detcrmineil that a small lirook that (‘onstituted 
(heir source w'as contaminated by the overllow from a i*csspool and a mannnv- 
pit aitacheil to a house some distance above the. village, aiul in which tlierc 
laid been four cases of typhoid fever during the, months of dune, July, and 
A iigust. 

^ t.’itcd LieborintJis.tor : Zuckpi'hworf, Pic Tvp/ms rpitUunia in\ :// 

llftHt' a. S. int Jfihre 1S7I. TTall«*, ls7l. X. Bsinseii, ('(^i>cr Af'fioiotfif Ars 

Dissertation, AViiitfrtliiir, 1872 (/IVphns in WintcHbnr). (’uni- 
p:in‘ also, o.fnicorning the sanitecpitliMnic, AVeiinimiin, (.^nrrt'iipimdcirrM. f. Sc/nr. ArrrJr^ 
No. 

® Hicnner, /.or. r/7. Wcissfloi^, Fflx-r dio Tvplms Kpideinie zu KltcrUnn von 
Dr.?tfsi‘/i. Arr/t. /. kfin, Mtd.. l.S7:b Hd. xii,, S. KnclKMimoistor. 

h«‘mliardtsdorf<*r Typhus, 1872-73,” Alhf. Znf. f. Ephlnn., Ilrft 1. A. Kri-nianii, 
Srhw. Atn-zic, 1873, No. 10. (Quincke, ////>/., 1875, No. 8. 
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An iusljuice of the development and epidemic di«triI)iition of typhoid 
fever on a Jar^e scale from a largo stream is furnished l)V the conditions 
that prcvaile<l in ]lani1)iirg in the eighties. In the years 1885, 1880, 1887, 
and 1888, 15,804 j)ersons were atta(^ked by typhohl fever, witli 1214 deaths. 
As is known, I^anll)nr^^ until the great cholera-epitlemio dcmamled even 
more urgently than typhoid the nect^ssity of a change in its water-supply, 
jlerived all of its water for drinking and domestic purposes from .the river 
J0ll>e, which was conveyed into the lioiises uidiltere<l and ennployed/or all 
economic and eomniorcial purposes without pre.vious disinfectiini. Almost 
the only water lilter<Ml was that used for drinking and culinary purposes, I)ut 
it was done with apj)aratus that, as is now known, was;, hy reason of its 
doi'ective construction, calculated rather to exert an injurious etlcct than to 
snhserve the purpose for whicli it was (anploye«l. Evcri at that time I 
contende«l that the development of the epidemic was attributable in greater 
degree to the obviously specihcally infected water-supply than to all other 
iidiuences.* I based my opinion tnapecially upon the arrangement of the 
sewcrago-syslom of Hamburg, the contents of which, poured into the Elbe, 
were capable of causing infection of the driiiking-water, likewise ol>tained 
from the Elbe, because the pjint at whi<*h the sewage was cmptit^l and 
that from which the water was ohtaiiied were not sidliciently sc])a rated. 
ICspccially was it in the highest degree ju'ohahlc, and even *lemonst rated 
by the ex|)eriments of Siminomis, that the reilnx wave induced with 
the Jlou<l-tide of the Elbe carried the material emptic<] from the sewers 
up to ami beyond the point from which the water-supply was obtained. 
From the uniform distribution of typhohl fever throughout the entire inner 
city tflso it was <*oncluded that a unilbrinly distributed carrier of the poison 
was operative. This could scarcely be anything else than the water-supply. 
Even in tla? eyes of the im)st fanatic adherents of the localization-theory the 
conditions of the soil and the ground-water ciouhl not seriously be taken into 
consiileration in a city that for a long time had been provided with a model, 
extensive, intricately ramifying, and excellently working system of sewerage. 
Additional positive evid(»nce Wiis found in the. fact that in the neighh(»nng 
city of Wandsbeck, iimnediately c-ontigiious to Hamburg, and whose iidiabi- 
taiits live under identical external conditions, and the same condithms of 
soil, diiiiale, and weather, there were only a few ca.^cs of typhoid fever 
during the .same period. The only point of (lifference between the two cities 
was ill the water-supply, Wandsbeck obtaining its water not from tlic' Ham- 
burg supply and not from the Eli)e. Htill more characteristic was the 
existence of an almost com))let.ely immune collection of buihlings within a 
|M»rtion of the <jity of Hamburg, in which typhoid was as severe and as 
obstinate as in the remaining ])arts. The barracks in that section occu])ied 
hy the Seventy-sixth Infantry Regiment, which contained in its yciniig, 
vigorous membei'S material in most marke<l.<legree predisjiosed to the ilisease, 
remained free from the epidemic, with the exception of a few obviously 
imported cases. It Ava.s not eonnef^ted with the general water-supply, but 
received all of its drinking and other water from a well upon the premises. 
The soil and ground-water theori(^s, however, at that time so thoroughly 
dominated the minds of those in authority that my opinions and Vecom- 
raendations* fell upon deaf ears. Suhswpiently the relations in questiort 
were investigated by Keiiike, and my previously expressed views were fully 
confirme<l anil am|>iified by a large number of carefully establish^.d facts. 

* Dmfsr/i. m^(/. H'nr/i., 1H88. 

® DmiUch. Vierlel). f. (tffmil. Qt^mndheii»pff'gc^ Bd. xxviii., llcft li. 
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Tlio fiiplior inference, tluit with every fieod-tide the wiiU;r of the KIhe between 
tl)(* point of disehari^e of the sewiij^e uiid the source of supply for the water, 
anil cviMi far beyond, contained an inertiitsed number of ‘(erms, was removed 
lifvond <louI)t by Dunbar.' Then Keiiike demonstrated by tables the fjua, 
((/which I had already direi^tcd attention, that those portions of the city that 
rciri*ivc<l their wat(?r-.sui)ply from the common source were alinost uniformly 
atiackoil bv the epidemic, while the most peri])heral districts ( Winterhude, , 
Kppcndorf and Horn), which at that time did not share etpially in the 
lilcs.sin.i:.s of the common supply, exhibiteil correspondinj^ly ami strikinf^ly 
fewer cas^^s. The clearest (.‘ontirmation, however, is alfordcd by a considera- 
tion of the conditions in !land>uri? since the time (.May, 1.8?)l>) when the 
sour(‘(!of water-supply was removnl a considerable distance further up the 
stream and when the water itself was subjected to aileejuate filtration before 
it reacluMl tin? (^ity. For the years 1804 and 1805 the imirbidity of typhoid 
fever was Mili and 507 respectively. 

The f«)llo\vin,!^ table of lleiuke is more eloquent than words: 

Num(M*rof catseK. Nmiita/r of Uoatlis. 



Yhar. Abs<iluto 

To liMiPol- llu* 

Absolute' 

To bxwiofthe 


iiiinilici*. 

pifpiilation. 

nuinbor. 

po|)iiiiitiiin. 

18S-J 

I05a 

2. 

108 

0.21 

1885 . 

1M72 

4.05 

too 

o.:U 

188(1 . 

:1S90 

8.0!) 

l{5:} 

0.0!) 

1887 . 

054:} 

1:5. I’d 

440 

0.!»0 

1888 . 

a inn 

(*..2:} 

275 

0.54 

188'.) . 

5172 

5.8!) 

222 

0.41 

|8!H) . 


2. 75 

M7 

0.2C,:., 

1801 . 

11!I7 

2.00 

128 

0.22 

I8‘rj , 

11141 

5.1^0 

20:} 

o,;i5 

i8:»a . 

10*14 

1.84 

lor. 

0.18 


Chan;X0 in llie sunnu} of supply 

aiul introduction of tiltratiiai. 

• 

isni . 

0.70 

57 

0.00 

isn.'i . 


0.00 

57 

0.00 


It is further interesting^ and distinctive that more than mie-tenth of the 
oases of typhoid fever in Ilamlnirjjj noted in tlic years 1804 and 1805 did 
not occur in the area supplied with jrootl water, but were observed upon 
ships, on which it develops in consequence partly of infection of the bilpre- 
wMier. partly of importation from elsewhere. Keinke jiroperly emphasizes, 
besides, the danger of ships, to which typhoi<l fever is so imlj.ffenous, with 
n liition to infection of the river-water, and also the water of other navi- 
;^al)le streams. Tlie Hamburg opidemie well illustrates tlio o|MM*atioii of 
a large vicious cinde: Infection of siwvage with typhoid-hacilli, coiivoyauc€> 
of these by the floorl-tide to the source of water-supply, dislrihution of the 
infected water throughout 4he entire city, as a result rapid multiplication 
of flic typhoid- bacilli in the contents of the sewers, and through these a 
|)i*tigre.ssive imu'ease in the number of bacteria in the water-supply. It was 
not until the year I8J18 that the unfortunate cinfle was interrupted by 
changing the ])lacc for discharge of the sewage and the erection of suitable 
liltratiou-plauts. 

In addition to water, various liquid articles of fo(»d have already been 
dcsigiiatcHl as carriers of the typhoid c*outaginni. Of tlic'se, milk is 
d(S(‘rviiig of espcicial consideration. Milk is a source of infection 
vuitiirally not in the s;imc way as in the case ol* tliat from tuberculous 

‘ Cited by lieiiike. 
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sininials, wlu'iv it is iiifV'ctCMl (lirfH'tly by tlioni, and so (*ontribnt(*s to tlio 
(lisstMiiiiiation of tiib<*n*iilo.sis. Typhoid fiivcT is not known witli 
rertainty to oocni* in animals. The ro/r of milk as a carrua* of ini;*(*tiou 
rather n'sembles tlut (»l* water, <liroetly a<lmixed witli whieh or othor- 
wisf infeeted it exhibits its ityiirioiis aelivity. The (‘xp(*rieiiees of the 
last twenty-Hve years have but too ofUai shown that milk, like the 
wai(‘r-snpply, infeet(‘d at its source or at its jioint of eollectuai, may 
thnuioli its distrilmtion lead to wid(\spreail dissemination of typlioid 
fevia* and t^ive rise to small <»r even to nmn* <‘xtensiv(i epi<lemies. 

Hoth in the unboiled and in the Ixaled state milk is an adniirabh* 
preservative and nutruait medium for typh< fid- bacilli, which persist in 
sterilized milk, a<vordin”’ to the ex|K*rimental observations of M(‘iin,‘ for 
more than tliirty days, ami, what is espt‘cial!y dangerous, they do not 
cause coairulation, ami do not chanjve the milk in other r(‘S])eets (se(‘ 
]>revioiis observations) in apiweciable «it‘jxri‘e. In all well-observeil 
epidemics of typhoid l»‘ver due to milk the sanu^ series (»f (*vents, modifu'd 
in details, is r(.‘peatt‘d : Iidcetion of the bulk of milk supplied by the 
producer for distribution, through well-wati*r or sprini^-watm* to which, 
ilireetly or indiri'ctly, the dejections from typhoid patients have ju:ained 
entranet*. At times the cases of the dis(‘asi^ have been found at a 
distance Irorn th<‘ farm, far above the <*ourse of th(^ supplying’ s[)rin^s, 
and at other tinu’s in the dairy irs(‘lf. 

The special mod(*s of infection of milk are various: Dilution with 
the infected water, pn'servation and trans|)ortation in vessitls rinsed with 
smJi watiM’, or dirp<*t infection through the hamls of milkm's, dealers, 
servants, and f)ther persons who have come in contact with typhoid 
patients anil their <lej<‘ctions, and who, having neirle<*t(‘d suitable pre- 
cautions, have (fonv(?yed the ^itmis tlir(?(aly to tlu* mld(‘r, tia* milk, or 
the vessels. 

Naturally, other arti<*les of ffM)d obtaim'il from dairies and rnilk- 
d(?pots may, similarly t(» milk, a<^t as the carriia-s of infection. Jhittm* 
es|M‘cially, in wliich I lei m - found the l)acilli^to persist for twenty-oiu* 
days, and the ditha-ent kimls of cheese, in whieli the bacilli may persist 
from one to tliree days in accordance* with the method of numufaetuix^, 
may act in this way. 

As early as the seventies reports of iiiilk-iiifection were made in England, 
following which an extensive literature develojDed. As an instance, a severe 
epidemic of typhoid fever in the year J87o, in the district of St. (ieorge’s, 
Hanover Scpiaro, Marylehonc, London, nmy l)e mentioned.' It soon devel- 

* tXrheii. tt. tf. H r!<u ntlheitaawtc^ Btl. v. 

* OiKiiicaud (le Mussy, /*«/>. de I' Acad, dc Med., 1881. 


* Loc. elf. 



ETIOLOGY, 


47 


opod that servants and especially children, who were in the habit of drinking 
tiie milk from a certain well-knowm dairy, were attacked in large iiumlM»rs. 
A commissioner, who was entrusted with the investigatioii of the dairy, found 
nothing suspicious; and a secoml, who reached a like result, endeavort'd 
iiirtiicr to establish the harmle<ssness of the milk by himself ))artakiiig 
thereof, lie paid the penalty of his experiment with his life, inasmuch as 
ho died shortly afterward from a severe attack of typhoid fever. The 
csljd)lishmeiit was closed, and the epidemic soon subsided. Its mode of 
dcv<rlo|»ment wa.s now shown to bo as follows: 'fhe well with the water from 
whitdi the dairy-man riiisoil his vessels, and probably also diluted tbeir 
ronieiits, communicated with the soil contaminated by an arljacent dung-heap 
upon which had been thrown the dejections from a case of typhoid fever in 
tin* d:iiry. 

(ameron' observe<l numerous cases of typhoid fever in Dublin in those 
lionses in a given district that received tbeir milk from a certain dairy, while 
the houses tiiiifc derived their milk from oiIkt establishmeiiLs remained 
exempt. It appeared that in the dairy lirst niontioned infection of the milk 
had rc*sulte<l through eases (»f typlioul fev(n*. An e|»idemie observed by 
V. Meliring, and describeil by rtebmiilt,'^ is interesting, having occurred 
anamg the ifimates of two jn’isons of Strassburg, tus a result of the use of 
unboiled milk. This was obtained from a |)laco in which cases of typhoid 
lever bad occurred, and the disease subsided as soon as the supply of milk 
iVom this source was cut off. 'fhe etiologic interprelatiou of this epidemic, is 
materially stnuigtlieiied by the fact that the persons involved were almost, as 
in an experiment, eut off fn)in general intereourse with others, and were 
exjiose.d to identical, tlioronglily controlled conditions. Further instructive 
in.'^tances of inilk-infeclion are rocordiMl also by Abmpiist,'’ Roth,* Reich,*' 
(loyoh, Roue.hereau ct Fourail,‘‘‘ Ali Coluni,^ and others. 

In contrast with milk, (uTtain arti<*l(»s of drink are in repute among 
ila^ laity as capn))l(i of diminishing tlio danger of infection. With this 
idea the siispeeteil water is in times of epidemics mix('d with tea, coffee, 
or alciilml, or tlio use of jdcoholic l)cverages instead of water is reeom- 
nieiidcrl. With relercnco to tea and eoffeo, it may briefly be stat(‘d lliat 
•SO l.ar as their clu'inic constitution is <H)nccrne<l they have no deleterious 
effect upon the typhoid-bacilli. Witli regard to sjnritiioiis liquors, the 
experiments of 1^’ck ^ have shown that wdiilo tiny are cajiable of exert- 
ing a certain de.strn(‘tive ('fleet in>on the tv])hoid-bacilli, thi.s is by no 
m<-ans so active as it is iqion cholera-vibrios. The bacilli arc gen(»rally 
not destroyed in ordinary wliitc or rt'd tabh'-winc earlier than after half 
«ni hour, and at tinu's (»ven later. Addition of wine to \vater cannot, 
tluM'oforc', s(»rve as a propliylnctu'. I.«ager beer and otlu'r light Ix'ors 
exerted no ba(’t<!i*icidal eff(?et within a n'usonably practical time — 

* Soo Bmuanlel ot, Thoinot, p. f)4. » Inmifi. Dhs., Hath*, ISua. 

Ofufarh. Viprfrlj. f. off, GrsHndhe.it,^ Rd, xxi. * IhUL^ Rd. xxii. 

tMin. him. RW/., 1894, No. rjO. • Rev. iVhy^. et ih- Pol. sumt., 1892. 

^ H ■}., /j Tydschr. voor Gaieak.j 1887, Rd. ii. 

-t>v7(f./. /r?/(f;.j 1J(|. xix. 
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nearly Iialf an hour. The action ol* stronger aleoholicj beverages 
naturally is comparatively more pronouiiceil. IMek ol)serve<l the 

bacilli to be <lt‘sti-oyetl in rye whiskey within iive inimitcs. When, how- 
ever, an e(|iial amount of water was aikled, a half-honr elapseil before 
this result was brought alxuit. 'fhe last experiment indicates that also 
the stronger Ix'cts and wines, csjK*eially tlu* sweet wines, would be 
imr(‘lial)le with relcrence to their destnu'tive effect upon the* lyphoid- 
ba<‘illi. 

If the eomniercial relati<ms with reference to other arti<*les of hiod 
are sybject(‘d to close scrutiny, <iangers similar to those that attend the 
use of milk will j*cadily become apparent. '^I'hcy are, however, less 
under (*ontrol, because the contamination is often a(‘(rid(*ntal and diflicult 
of dcuKuistration, and not, as with milk, systematic and often r(‘peated, 
and l)c'caus(», accordingly, ratlu*!’ isolated eases or, under certain <*ircum- 
stances, w idely diss(*minated, small and then fbre less conspicuous foci 
develop. It is (piite eh?ar and by no means sufficiently ajipri'ciatiMl that 
tyj)hoid fever may be disseminated from establishments from which 
vegi‘tables and greens, especially, how<*ver, fruit, lettuce, and sihiilar 
articles g(‘nerally (.‘ateii in an uncooked state, an* obtained, if these 
artiehjj) be rinsed or s|)rinkled with infected water. Not less im]M)rtant 
is direct infection of thes(i articles of focxl b}’ typhoid patients w ho live 
in these establishments or by those in attenda nc(j upon the jwitients. 
That bread and cake and many other articles eaten without b(*ing again 
(Nioked or lieated may b(* a source of danger in a similar manner doc*s 
not refpiire fnrtheV elaboration. 

It need only be noted that vegetable-ganleners, before going to market, 
sprinkle their wares with water in order to kee|) them fresh ; aiul considera- 
tion should he given to the espe<*ial <langer if these are transported in large 
arnoimfs by vessels upon large si reams, which, as \vi* have seen, are so fre- 
quently infectetl. Finally, attention should he directe<l to the conditions 
that prevail in the dwelling- rooms, the salesrooms, and the storage-rooms of 
tlealers in vegetal)le« and articles of fooil, and tin* manner in which these are 
crowded together in hascnuaits in large cities and cominmiicato directly with 
one anothe r. On accfunit not alone of typhoid, hut also of other infectious 
diseases, slK>nld sanitary snpeTvisioii ami regulation of these conditions he 
more thorough than has hitherto been customary. 

Xatiirally, typhoid fever may develo]) in any jirivato dwelling 
through dip(:( t or indinrt iidection of articles of food, and be conveyed 
elsewla re, ih<^ latter ocem ring csp(*cially if the members of the family or 
the scr'i'ants take |>art in nursing the |witi(*nt and also in donu‘stie work, 
ospeeially cooking. 'Fhc (•onditions an* most .serious in tliis eminw;tion 
among the poorer classes, but also among fhos(; b(*tt(*r situab*d almost 
in(!n*di!»!e things will be done from want of knowledge and owing to 
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iiii[)ro|>ci’ aiT:iii^<?nients. Aho m hospitals <lisscm illation of typhoid 
icvt r orciirs if the* most scnipiilcms oaro bo not given to the el<.*sniliness 
of the p:iti(Mit and liis vieinity, as well as to tlie disinfection of tlie di>- 
ch.irges, and if in addition the attemlants fail to observe tlie most rigid 
pnranlions. Most tliorough disinftrtion of the hands and clothing, 
strict prevention of nurses engagcnl in the eare of tyi>lioKl paticaits from 
aiding in thti <are, especially the fciHling, of others, are es|)ceially 
important eonsiderathms in this connection. 

I'^en among the hotter classt‘.s, not to speak of those less favorably 
siliiatcMl, the pliysician <*amiot take for granterl that thorough disinfection of 
die liamls will l»e ])ractiscd and appropriale prcraiilions with regard to the 
(*an‘ of the clolliiiig of the attendants will lie observed. The fewest of 
niolluTS or nurses, in going from the sick-hc*d to the dining-room, think of 
changing dieir clothing or washing their liands so thoroughly as to exclude 
die |)ossil)ility of conveying <liseasc-gcrms to articles of fooil and drink. 
Insuflieient care in disinfection is certainly the most freipiciit means by 
whii'li physicians and nurses ac^plire the disease. With regard to the latter, 
1 have always been struck with the laet that especially new nurses, there- 
foro those wlio from carelessness or lack of skill do not ohsm've the neces- 
stii'N'^precainions, arc more commonly attacked than older and better-trained 


TRANSMISSION THROUGH THE AIR* 

lvcf<*ronc(' has aln'ady l)(‘cn made to the r<‘latioii of tlie air to the 
coiit:igiiim of typhoid ft'vor. It was pointed out that dissemination of 
die eontaginm through the air is jiossible, wbetber the carrier be in a 
moist condition or in a dry state in the lorm of dust. The first mode 
<if infection rcipiircs little consideration. It would be operative almost 
exclusively in the event of a spraying of infcct(‘d tliiid and its acc*idcntal 
cntr;nh‘(‘ into the mouth of a snscejitibh? individual. Ticss commonly, 
indilfcHMit fluids in the form of spray might carry the eontaginm a ttacIwHl 
to <liisi for a considerable distance, a ])ossibility in favor of which 
l-assiiiK. ‘ liiis prcsentctl (‘vidcnce. Far more commonly in practice? the 
possibility of dissemination of tlic eontaginm by paTticIcs of^xlust'- 
miisl be taken into considcrati<»n. liefcrcncc has already been made to 
the persistence of typhoiil-baeilli in a dry slatix The enlranec of the 
coniagiuMi <lisseminat<Hl through the air will occur jirefenddy through 
•nhalation, the germs being depositinlfirst in the month and the nose. 
iMilranee into the body and the blood-stream, liowever, jirobably takes 
place only tlirongli tin* digestive tnic.t. Whether entrance of the l)aeilli 
’any take place also through the respiratory a pjiaritns is still a debatable 
‘ia<*slion. It is e(;rtain that entninee by this route would eonstilnte the 
’^*>‘«*epti<m (piienmotyplioid ?). Nevertheh'ss, the observations of lhiehn(*r, 

* Thc,se^ Paris, ISUO. 
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wln<‘li luriHsli oxporiiiKMitnl evulenct' in favor of this mode of infeetion, 
are worthy of eonsideiiition and oonHrmation. 

more can be said from the present jwiint of view with rej»’ard to tl;e 
dissemination of typhoi<l lever throuirh the air. Its nMe lias become a more 
suhoniinate one in comparison with that assigned to it in earlier times, >\hen 
especially tlie imperfect tliirerentialion of typhus and typhoiti fever favored 
this view. Although clearness prevails in this coimedion at the present day, 
another earlier view has not been wholly eliminated from tlie minds of 
imn-enrale individuals, wlfn-h for a long time <*onslitnted the strongest support 
for the doetrine of the tlissemination of typhoid fever through the air, namely, 
that air eontaminated hy putrid snbstanees is eapahle of eansing typhoid 
fever tlireetly, or at least of aeling as the (*arrier oi‘ ihi* eontaginm. At the 
present dav it is no longi-r held that |mtrid snhslanet's of themselves, espe- 
cial I v the decomposilion-piMKlueis of feces, eonsiilule the exciting agent of 
typhoid fever, ami the opinion of J»udd that the spei'ilie typhoid gto'in under 
these conditions linds, at least, itsespeiaal pabulum has also l)(‘<*n abandoiKMl. 
To-<lay we r(‘((nire the ilemonstration id' ot lu*r etiologie factors than formerly, 
when, with the ai)irt\aranco of tvjihoid fever, the disenvm-y tlml foul air from 
an adjacent cesspool or other fomis of pntrefaetiiai enteri‘d the dwelling was 
deemed fully snHh'ieiil to explain the cause of the onthreak. 

It would imtnndly In* going too far to ignon* (*ntindy the huge niini- 
b(T of r(‘port('d liy reliable early inv(‘stig;itors in wbieb it was 

bi‘liev(H| that the contaginin was disseininat(‘(l by contaminat(‘d air. 
Some <d‘ tb<?s(‘, it cannot bi' deni(‘d, an* snseeptibh* of scarcely any oilier 
interpretation. More re<‘(‘nt bistoric‘s of similar ebaraeter would iiatn- 
rally bi* ju(lg(.‘d by an (*ntirely dilTen*nt standard. At the pn^sent day it 
would be neeessarv to demonstrate that tlie air in ipiestion was laden 
witli active; tyjdioid contaginin, and that the (‘onditions for its move- 
ment and the eiitranci* oftbe poison into tlic body witc especially liivor- 
abl<*. As an instanci* of the lack of j>rccision in earlier oliscrvations, a 
])ei>onal ex|)crir*nce and the history <if iwo epidemics from the well- 
known work of Mnrebison will sullice. 

At the hegiimingof the seventies, in a boanling-sehool in Ilerliii, in which 
6 young |K;rM)ns oceiijiied a large, well-situated bedroom, 1 of these was 
attacked with slfvere typhoid fever, and was s(‘nt by me, on account of his 
companions, all of whom remained well, to the hos])ital. Oilieial examina- 
tion of tlie ease disclosed the ])resem*o n]wm one wall of the room of a moist, 
oHensive-smelling spot, resulting from a leak in a. Iiroken discrharge-jiipe in 
the wail. Neither in tlie house in rpiestion nor in tin; adjoining house, as I 
was able to convince, mysi^lf. had there been a case of typhoid lever within a 
long time. N(;vertlieless, the pijie ami the spot n|>on tlie wall had to he 
considered as ilir srmnv of the disease. My objeetiem that tin; remaining 5 
inmates, of about the same age; am! Ofjiial predisposition, had remained well, 
and that the di.sea.se of the sixth might have been acquired elsewhere from a 
third .source, was received only witli a syiiqiathetic shrug of the shonhlers. 

Also, the well-known and mmdMpiotcd epidemic of typhoid lever in the 
school for hoys attached to the Colchester riiioii in Loudon' loses most 

* SSefj MiirchiH>ii, lor., cit. 
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t.l* ils force on more careful s<a-iiliiiy. In tliat instance many of the 
|ni|»ils in a schoolroom that coniinunieal.(?<l with a sewc.r hy means of the 
rliiinncv were attai^keJ with a severe acute cliseasc, >vlii(^li was most intense 
ascl appeared t*arlicst in those seated nearest tlic cJiimney. JMurchisou 
had MO <louhi (hat tht3 disease was typhoitl fever, and that it resulted from 
Ihc. inhalalion of injurious j^ast^s from the chimney in question. The 
i!ilia!:iiion as llie cause of the <lisease is, from ^lurchisoifs description, most 
prohahle, and almost certain from the ohjeclive point of view ; hut how 
c()id«l Murchison know, without s(‘eiu.i^ any of the patients, that the disease 
was lyplmid fever? Only from the fact that the school-insj)e<aor informed 
him that in the opinion of the attendini^ ]>hysician the syinjaoms of the 
<!isease rcs(*mhled those described hy .Jenner as the sym|)loius of tvphoi<l 
feviM’. 

Slill less convincin;r is tlie well-known epidennic at the S(;hool of Clap- 
liam, likewise ciletl hy Murchison.’ In tlie summer of 181>:i, of 122 hoys in 
that institution, 20 w'c re seized within three hours with ile.olv()hoid,” with 
vomilimi:, <liarrliea, and prostration. The discawi) was allrihn1<Ml to the fact 
iliat the l>oys had witnessed the reopeninj^ of a ; 4 rave closed for many years, 
the arcatly decomposed contents of which had h(‘en- then spread upon the soil in 
tljc )n>i;^iil)(>r!i!)o I of the jdavLTroniid of the s^diool. Two of the affected hoys 
<lie 1, one after an illness of twenty-tiiree and the other after an illness of 
i\V!m(v live hours. Tlu' autopsy diseh)sed acute swellinir of Piwan-'s ]>atehes 
and !he solitary follicles, wdtli sli^dit nle<vra;iou of one of th<*se strnetnres, 
loieilun' with etdaiyeniimt of the inesenlcnnc trlands. Tlie qui*stiou at once 
arises in eonn(*etion witli this re}H)rt: Js it not nmisnal that youn^r, }>reviously 
li'alrliy individuals <lio from typhoid fever wiiliin from twenty-three to 
IwcMly-live hours? fan the anatomic (*oii<liik>ns found develop in a case of 
tyj)hoid fever within the time mentioned? Is the sinlden, ahnost simid- 
liiMcoMs, illness of the ])n])ils sn^rjrestivc of typhoid fever? Are vomiting, 
<iiarrhea, and prostration evi<lences of this ilisease? Do not, rather, all of 
thesj? einnimstaiuv 'S indi‘*ale simple inloxi<?al.ioii with sower-Lms, which in 
f;e*.l was at first suspected hy the observers? t^ueh conditions have, been 
rcc.> 3 ni/.;v|, ainl it is known from (he expeudments of lMau:cndie, T-^euret and 
llimiiaojid, Ihirker, and otIan*s, that they can ])e i:nlucrd experimentally in 
aniuials hy the inhalation of putrid leases. It has been learned from the 
exjKiriiiiejus of .Sticdi '' that animals poisonetl by the intravenous injection of 
putrid substances exbibit intestinal lesions identical with those of the hoys 
at Chipham, namely, intense catarrh t»f the lowM^r portions of the intestine, 
t'spci uilly the ileum, with acute sw’tdliiig and cvem exfoli;ition of IVyer’s 
]>;»!<*hes and lh(^ solilarv follicles, as well as eonse(mtive hYj)er])hisia of the 
relat»‘ 1 mesenterie jrhinds. 


SIGNIFICANCE OF EARTH IN THE ETIOLOGY* 

i-Mi th has ])la\a‘<l as ini|)ortimt a rd/c as air as a carritT and dissemi- 
nator of the tv|)huid jxiisoii in the views of physieiaiis and in the lit(*ra- 
tni(‘. It; e4msid(a’e<l as the essential nuMlinni for tlu^ storing np and 
dn' (nrtli<‘r devtdopnient of tin* poison, wliieli was l)eli(*v(Hl to oriiiinale 
"P'uittnieonsly in it from putrid substances, or, accordinjii: to the view of 
»'i‘Id and his <lisciplcs, to l>e dcpositecl as a s|>eciiie contaginm and there 

vol. iv. Charlft’ Atnialni^ tSoIi. 
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to un(lor;iro multiplication. It is clianictcristic of oarliop epidemiologic 
views that this tlu>ught, which was cvoIvckI tluM)r(?tically IVom o.oi*taiii 
g(*neral i\\i)cricnct‘s, was utilizcMl as a sctairc basis for all further conclu- 
sions. In this way were cxplaiiUMl both the smallest as well as the 
most cxtcnsiv(j epi(.lemics. I f ty|)hoi<l l(‘ver o<tcurr(‘d in a house, or on 
an estate, or in a larger area, only tht* infected subsoil was taken into 
considcratim), jn’ovitled that (f(»ntaminatc‘d air was not operative. If in 
addition thi» swampy character of the earth or the proximity of dung- 
heaps and sewc'rs was esiablisluHl, or if tlu? earth had be(‘n strewn with 
refusr* and manure a shorter or a Joiigia* tinu' previously, all doubt was 
r(‘inov(*d. As tin* nature of the contagium was unknown, and as this 
was considered rather as gasc‘OUs than eorptiscular, it was possible to 
continue tin* construct imi of hy|)othes<‘s without hindnimr. The air was 
then especially con.>i<l<*red as tlu* V(*hich‘ fin* the poison in c|in*stion, and 
it was believed that this f'seape*! from th(‘ soil in eonse<jUenc(* of a sort 
of evapomtiou, and Mas then further distribut(‘d. If it was possible to 
show further that the soil had been turned up in tlu* neighborhood, and 
that shortly bcli)r<? excavations had been mad(‘, foundations dug, or 
drain-pipes laid, the transferem^e of the infeetcHl gi*ound-air to the* M'ork- 
inen and others seeme<l <lenionstmted as in an experiment. 

During the great typhoid fever epiileinies of llainburg, some, unfor- 
tunately influential, easily ftalisfie<l individuals explained the oc*cun*enee 
beyond doubt by the fact tluit large excavations and building operations 
Mere in progress about the harbor. That typhoid was distributed over the 
entire city, Mhile the excavations in question were confined to a narrow 
section and i liar t lie adjoining streets Mere by no means esjjeeially aifeeted, 
failed to aflecl the preconceived opinion. 

The soil-tbeory reecived its scientific dcvclo|)mcnt tbrougb tlie well- 
known works of Ihild and Pcttenkof<*r, and tbcsi* dominatr-d the theory 
i)f the origin t)f typhoid fever milil Avitliin tin* most recent times. Tin* 
ground-Matcr theory of Ihibl and Pettenkofer was bas(‘(l upon the sta- 
tistical observation tliat the morbidity and mortality of typhoid lever in 
Mniych rose when tlie grouml-M^atiT was at a Iom’ lev('l, wliih' a eorn?- 
sptnuling nductioii eiisind with a. rise in the grouiid-Mater. IV-tten- 
kofer believed that be Mas able to giv(; a definite explauatloii for bis 
obs(*rvalions, nanoly, that tlu^ spe<nfh? typhoid poison develops and 
undergoes rmituratioii in the deeper layers of the earth saturated witli 
sid>stan<*es (rapaldc of undergoing piiirefaetion. When the grouud- 
walt r is at a high level this daugemus layer of the soil is eoveral by 
tlie former, ami is thus cut <»tf from the surface of the cjirth, wliile M-hen 
lb<‘ groiuid-M'abT oc<*upies a low level tliis exelusiou is wanting. In 
tli(‘ latter eveni, witli the aid of special local, seasonal, ami personal 
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the eoiitaj>;ium mi^htiiot bo j)rovoiil<*<l from osoapiii^ through 
the tvrouiul-air/ when it would bo hiken up into the body by iidialati<»n, 
;ni(l in those |)rodisposo(i would aot as the oxoitant of the disc«iso. 

'flu' tlioory of Pottoidvofor aroused active opposition soon after its 
;unn>niK*onient, and this in [>art was based uj)on the (‘xp(?rieiiees in other 
< ities when^ th(‘ rise an<l the fall of the, ground-water bore no relation to 
variations in the prevalence of tyjdioid fever, ajid in j)art was directed 
aeainst the theortitieal (*on<;lusions of that distinguished hygienist. 
Among the earliest attaihs may lx* mentioned the papers of Jjieber- 
meister 'and Biermeiv* which are even to-day models of crithal utiliza- 
tion of all that was known at the time. These iinpaircHl the stability 
nl* Pettenkofhr’s tho<»ry, which, in the light of pr(‘sent knowledge, has 
no longer the sign ifK‘ainM> .that was atta<‘hed to it by its author and his 
pupils. With r(‘gard to the statistical obs<*rvations, th(‘sc ar(% it is true, 
applicabh^ to the (aty of Miinkih ; but it has been demonstrated that 
(hey arc not applicable t<» a number of oth(.*r cities, and they are cer- 
tainly not susceptible of g<ai(‘r:d a])plication. 

With ndation to the behavim* of the ty]>hoid poison in the soil, accord- 
ing to till* view of l\*it(!nl\ofcr, the knowhnlgc eoidirmetl experimentally 
iliat Ihe ba<*illi oi* h^herth are capable of retaiuijig th(*ir vitality in the 
<‘arlh fora long time — betb‘r in porous than iu rocky or oth<.?rwise imper- 
vious soil — might be empliasizc‘d, (.Urocher and Deehamps observed 
them to persist for tivc and a lialf months at the ilepth of meter, 
'fliis resistan<*e is pmbably not greatly diminished by cold and dryness 
(see p. Mo), so that tlie pi)isoii may under favorable eirenmstanees sur- 
vive ill the earth both through the cold as well as tla' heated season. 
1 ’!k‘ conditions are dilfereut, however, with r(‘gard to the hypoth(‘tic 
maturation and propagation of the bacilli in the earth. The first, in 
accfU’daiK^e with existing kuowknlg^s is not at all probable or i.s so in 
hut limited <legree. Any <*onsIderable multiplication of the bacilli in 
the earth or any increase in their virulence is wholly nndemonstrated. 
In any ev(*nt, these things do not oc<?ur, as a rule. Also, definite local 
or seasonal conditions existing a favonible influence in this connection 
have, not hecai (^l<»arly domonstRited. 

hA’en if tlu; other opinions of Pettenkofer were better supported, his 
hypotli(\sis that the poison finds its way into tlie,air from the earth and 
»s tlissiMTiinated in this way would be most dillieult of demonstration. 
I his would be eonceivaldc of a gjiseons ]H>ison. The vuowii cor])Us-. 

‘ l*<.‘U(‘iikofop, VrMer Bmnn;<c?liweig, 187i-{. 

^ Abhamihingen ii. ZlcmsHcn^s Ilttntffmrh, I Aufl., Bd. i. 

“ yul/imarm^s Sammhinff kim. Vtw’/r., 187S. 
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ouUu* iintiin* of the <:*ont;ij::inni is, bowovor, directly opposed to su<*h i\ 
\ \v\v. Only ill c.\cc*ptlonul instanc(‘s, atiaclicd to ])articles of dust ;ict- 
inir as carriers, could it gain access to the body directly from the earth 
and caus<^ infection. Thus, it is conceivahle that in the ednrsi' of (‘\ca- 
vations ami other opi‘rati«ms upon infccteil soil, germ-containing dust 
iniglii gain direct rntrance into the month and thence into the* digestive 
tract of tli(' workmen thus engaged and cause' inleelion, and that the 
imlividuals thus infi'cti'd might cause furtlu'r disseaiiination of the dis- 
ease. hA'cii in these cases, h(>wever, tin* jn’ohahility oi* inH'ction through 
the soiled hands, clothing, articles of loo<l, (te., still greater than 
that through inhalation. 

The ])rinoi|)al mode of dissemination of typhohl lever fnmi suhsoil 
containing typhoid-haeilli will always rianaiii that through water, a 
nn'ilium to which the l)elit‘V<‘r< in llu‘ localization-thi'ory attached far 
too little importance from the outset. From all that is as yet known, 
water is by far best adapteil to ^ake up tlu' ba(‘illns irom llu' earth ami 
to olfeet its further dissemination. 'Fhe germ may thus fimi its way 
into llowing water, or under fuv<»rable <M>nditions gain entninee from the 
sul)soil-water into wells, or Ik* washed out of the upjier layers of the 
earth ])v rain and molt(‘d snow. 

INFECTION AND DISSEMINATION THROUGH HOUSE- 
HOLD ARTICLES. 

Ibderenci'S to this subjc'ct have already biK'U made.' In view of the 
practical imp^rkiniM* thereof, it si*(*ms desirable, howeV(*r, to return to 
it at greater length, rndoubtedly, the typhoid poisini may remain 
attached in an active state for a considerable length of time tt> clothing, 
linen, bedding, and various household article's, rndi'r such circum- 
stances these artii'-k'S are g(MK^rally c«mtaminat(*d directly or indirectly 
through thi; di‘i(‘d dejections from typhoid pati«‘nts. Naturally, under 
these circumstances the family of the ])atH‘nt, the atti'iulants, laundn?sscs, 
and other jw'rsons whose occupation reipiin's that they come in contact 
with the* ariick's in (juestion an* most exposed to danger. Infc<*tion is, 
how(*v('r, fr<‘(|uently brought about indirectly through healthy inter- 
mcdiari('s, wlu) reinain w(*ll, arid who may convey the poison attached 
accidentally at tiu' bc<lside t<i their clothing or thc'ir hands ; and without 
doubt a mimln'r of cas<»s of obscure etiology arc* attributable to such 
oc(Mirremres. Naturally, physicians should always Ix'ar in mind that 

• Sco tho iMi |»p. '\'y niK.l :KJ with n*g!inl to the jxjrsistonoe. of the Kbcrth 

bar;illu.> Oijb.'r varviof; coii<lilioos of <b'sicc'aiion. 
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ilu'V niiiy l)e thr nutans of 04»nv(?vin^ typlioM fovor, in the 

s.inic i»tluT infectious diseases, l)y failure to ohscrve 

;(«lr(jMate |>recaiitious. "l'h(»re is no doubt that iidectiou may tal\(j place 
at a di'^tance^y the traiisiuissioii in infectiHl utensils. 

A lUimher of years ap) the followiiiir instructive experience occurred to 
me: A vounj]f niercliant living;* in iniddle (icrniany, who was accustoinod to 
si inl a portion of his clothinf^ and linen to his homo in Hainhur*^ to he laim- 
«i(‘re<l, continued this practices when attack<‘d with “trastric fcv(‘r.” Ten and 
t\\(‘lvc (lavs r<\spectively after flu^ sister of the patient and a servant had 
washed I lie linen, they became ill, the one with a mild, the other with a 
sc^vere attack of typhoid lever. Tliat the brother had also sulfer(*d from the 
^aim* disease was untbrtunattdy dem<»iist rated hy autopsy, death occurring 
from (N»pioiis inte.stinal hemorriiage in the course of an apparently mild 
attack. WHiile the mode of infection jii.st nu^ntioiu'd is by no means rare 
for the acute (exanthemata, (‘spiadally variola and typhus fever, and in the 
a<‘iile iideetions distsases nuist (dosely allied to tlnan, and must be taken into 
(•imsideralion in cases of ohstuire origin, little or no reference is made to it 
in lh(* literature or in pratUiee in comieetion with typhoid fever. The same 
thing hapjxaied with regard to this as occurred with a inimlMU- of other cir- 
(•iimstances of e(i«dogic imporlancti. They wer<^ all neglected or ignored for 
a long lime from tin* cust(mi of looking at all things from the point of view' 
of the pylhogeni(^ or tln^ .subsoil-theory. 


FACTORS THAT FAVOR INFECTION AND DISSEMINA- 
TION OF THE DISEASE. 

Having thus far occiipicd ourselves with the dirt‘ct causes (»f tv[)hoid 
fever — that is, with tin? |)('euliarities of its spi'eilie coiitagiuiii, (‘specially 
its vital relations, the various po.s.sibiliti(*s of its multiplication, dis- 
semination, and invasioirdu tin* human ImkIv — we shall now' tak(! u|» the 
contributory factors, nam<*ly, tlio.^e that are of imjxutauce for the r<.r(?p- 
lion of the poison into tin* body, for its furtli(*r d(*v(*lopment therein, and 
for its palliog(‘nie aedivitv. 

Individual bodily (*onditions and acMpiind (Munlitions favoring tiu) 
devedopment of tlu* disease an^ especially to be tak(*n into consideration 
m this coimetdioii. P(‘rhaps wdtb further advances in knowdedge we 
>^ball l(‘arn to divide these* infhuaices into those that lower the iv.sist- 
aiice of the organism to the bacilli and those* that diroedly favor their 
vitality and mnltij>lie‘atie)n. At the ]m*s(Mit time but little is knowm 
(•on(*,(‘rning tlu*se matters. We have not advane^e'd far beyond tlie 
tlieoivtm guides to tlie* line's for futnir invi'stigiition. 

A s(*eond important group of eontribntory factors consists in thei 
^■ondilions existing outside* of the Ixidy — loe;dity, elinvate, season of 
the* year, (^te. Altliongli tliese also to a ee>rtain degree, aed n{K)n 
individual, thedr principal siguitieanee, how'cver, resides in the 
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inflinMuv that tliov (*x<*rt n])on the boliavior <»i* tho poison deposited 
and prcsrrvt.'d ont.sido nt‘ tho Ixxlv, upon its |M‘rsistonco and its fnrtlior 
devoloj^inont. Alnrli that has boon said with roj^aixl to tho tona<;itv 
of tho poison is applioal»l(^ in this oonno(*tion. ^ii tMfe whoh^, our 
jjH'sont UnowUxl^o in tins Hold is basod rather uj)on onij)irio than 
thoorotio, osp<M*iaIly oxp<‘riinontal, gnmnds. 

FACTORS RELATING TO THE INDIVIDUAL. 

Age and Sex. — 'I'ho largo nuinbor of statistical data with ndor- 
onco to tluiso snbjoots, however oxaot they may a|)p(‘ar, must Ix* rc^oxaved 
with groat caution. Many an^ obviously not at all in aoeordano.<* with 
the facts, while others agree only on gonoml linos. Most might be 
oxpeotod from extensive olTua'al statistic^d stat(‘ments, <*overing all of the 
inhabitants ol* a (‘oiintry, both the well and tho sick, llnfortimaloly, 
those sutler from variation in tiu* roliabilily of the diagnosis and from 
the <h‘fioiency in anatomic data. * In hospitals, on tho other hand, whore 
thesis conditions are tlie most tavorabh*, otlua* tiictors throw doubt upon 
the statistical ror^ults. I'lnis, there is (»ften tlu‘ smallnOv^s of the niiinbor 
of cas4.\s, and almost evorywh(*r# the* class of jxitu'iits admitted to the 
hosj)itals d<K‘s not re[)resent the average po|)nlation ol*a community, and 
therolbre tho real ^t^'orag(? morbi<lity is not represented. In this con- 
nection it is esjx'ciaUy to be taken into consahaation that children and 
niarri(*d |K*rsons are for obvious reasons less (H)nimr>nly sent to hospitals 
than nnniarri(‘<l adults, infK*hanics, laborers, servants, visiting strangers, 
et(?. Of th<* married, exp<Tieiice has also shown that everywhere the 
women go to the hospitals less commonly and d(‘fer entrance longer 
than the mi'ii. In weighing the significance of statistical data these 
cirenin.'tances shouhl n'ceive ap|)ropriute consideration. 

As to the inlliHMKM* of age, th(»re is no iloiibt that youth especially 
j)redis.jx>s(.\s to typlioid feva**', and the period of life betw<‘en the tifteonth 
and the thirty-lifth year is by fiir the most (commonly attacked. In 
my exjMMicaice fully four-fifths of all crises occur at this jieriod, and in 
this connec'tion it should be notiMl fiirthm* that more than half (about 5(5 
per (‘cnt. ) (x^iair Ix-twtM'n the fifteenth ami tlx* twenty-fdlih yi*ar. Betwwn 
tho thirtieth aixl thirty-fifth years tlie number of cases diminishes some- 
what, to fall consid(a*?il)ly between tlx* thirty-fifth rfnd the f(»rti(*th y(^ar. 
After the fiftieth year the morbidity can be exjiressed in fractions of 1 
per cent. In old age the disease can be considered as rare. Tjikewisc 
in early childhood n]i to the first year of life typhoid fever is rare, as is 
known also of most other aeutt> infections diseases. From the first to 
the fifth year a gradual increase tak(*.s place. From the fifth to tlu? 
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iiltoontli year tiu? preclispoisition bcccmies still oroator, so tliat duriiijr 
I his poriocl nioro aro aff(L‘<?tod than liotwccii the thirty-fifth and fortit;th 
\(‘ars. 

’ ■ S' 

TIk' lollowin^ lij^nrcs, based n|>c)n obscirvalions made in the hosj)itals of 
ttaniburj^* and Lci[)Hi<^,‘ may serve to illustrate what has been said : 


(\is(\s of Typhoid Fever in. the Hamhurg (jlcnerul Jhh^fntal, 1SfS(}~S7, 

1887. 
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‘ n, Srhutz, “ Bfitnii; zur Stati^lik ties Al>tliHnin{il-typlius, ” Jnhrh. </. lltunburfjer 
^'^fnnfs-Krnu.kenajtstnlten^ 1881 ), 1 

■(’. Ber^., Inaufj. Dims., boipsie, I8t)3. 

.B<ji.li of studies 'were iniide unditr iny Thi- dissf^rtation of Berg 

)t»llo\vs the work of Sehutz with reforeneo t<» the statistieal t|ueslious eonsitlered and 
tht? arraiig(*iiu*iit rd’ the material. From the year 1881) the rtsulfs are liasi?d uprai 
oilorinatitin ohtaiiied from hnswetrs to a series of (jtiesti«Mis that I have introduced into 
tin? lA'ipsie hospitals in the same form us used in the llumbiirg hospitals. 
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All analysi.s of 1026 cases of typlioul fever in the tlacobsspiial of 
Leipsic between 1880 and 1808 diseloseil the followiiij^ figure^s : 
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Arranijed aecunlinir to ages, (lie.se fourteen years sIiowimI the following 
relations : 
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In \;iew of the larue. himiber of ehihlren (461 } treate»l at Ilaniburg in 
1886-8/, it may be proiitable to consider these in tabular form : 
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The table show.s, as ha.s been indicated, that typhoid fever is not fre(|uent in 
childhood until about the fifth year, when the frt^qiiency gradually increases 
until the ninth yetir, thmi to reach its lieight after the tenth year. A com- 
paris<aii with the statemenl.s of recognized authorities, as, for instance, Mur- 
chii^on/ Fiedler,^ and firiessinger,’ discloses agreeTiient with the figures given. 

‘ Die ijfphtAtim Krankhriifn^ Oeriimii liy Ziilzer, P»rMiinscliw«*ig. 

* Arrh. t\ I Id Ik., 

® Jlaudhueh Avr upeeUllen Palholoyic, I8(i4, 2 Anil., IW. ii. 
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Thus, 52 per eeiit. of Murohison’s pjitieiHs were* between fitleen siinl twenty- 
iiv(‘ veiU> oltl. h'ietller^ reports that 58.8 per rent, of Ins ])atienls were 
l.eiweeFi tlie twentieth and the thirtieth year of ajre, while o.d [)e.r cent, were 
•I hove tbriv and only 0.7 pto’ (ient. were more than fifty. The stalisties of 
roirsin^er also, <lealin^ with more tlian 510 eases observed in /urieh 
lH‘tween 1800 and in<*lude 20.1 per eent. between the tentli an<l the 

iiiiideeiith year, 40.0 per eent, between the twentieth ami twenty-ninth 
vciir, ajnl 10.8 [Fer eent. from tlie. thirtieth to the forlietli year. The statis- 
iies of I jelHa'm(‘ister ' are parti<!ularly instrnetive, as this observer earefnlly 
( iidcavored to avoid tlie statistical errors altemlant upon the inclusion of 

jiv»s|iital-patients : 
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The frei|U(Micv of typhoid fever at various a^res lias been estimated from 
the mortality -tabh»s in a number of works characterized by the lari^eness of 
I he li, inures. 'Fhese collections fail to ^ive a representation of themaual state 
of Mll’airs, as the mortality is variable at different perimls of life, and some 
|KM'io(ls, as, for instaiuH*, old exhibit unusually biiib figures, iaeber- 
nu i^ter tlierefove reproduces the, mortaIitv-statisli(‘S of I latreiibaeh ** with the 
same (jualiiieation. The followiii.i^ tabulation by Hrouanlel ‘ of l<.),(Ki 0 
eas(‘S is most instruetive in tins eonne<‘tiou ; 
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Dtuili.i from Tifphohl Fever in Pnris from JS<sy) lo 1 SS 0 eonmdered according 
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On eomparinu’ this w^ith the preceding table, it will bo seen that the 
ijtarktMl dinereiiees in morbidity are obliterated ; thus, for instance, the 
figiir(‘.s for children betw'een the first ami the tcaith year equal tliose for 
persons between the tenth an<l the fifteenth year; and there is little differ- 
ence lietween the ages from fifteen to thirty ; while the figures for olil age 
‘‘00 C(»mparalivc>]y high. 

Sex causes, apparently, little (liflfcrenct* with regard to infe<*tion 
^'ith typhoid fever. On the whole, among adults nnm are attaeked 


' 2 Xhwissm's Ihimllmch, .Anti., M. ii., Heft 1, 8. 124. 

'" •rn/irh. KhoMrUL, Neiie Folgis 1875, Itl. ix. 

‘‘ Hepjirlition de la fievre Ivphoido eii France,” Ecc. d. irar. Com if/: conmU. 
1891. 



60 


TYPHOID FEVKIl. 


ratlier moro froquontly tluin women. Whether this diflcrenex? is due 
aetually to the* eonditioiis of s(*x appears in(»re than improbable. Of 
delermininii’ infliieiu*e in the ease of men is probably the greater oj)|K>r- 
tujiity lor inreetion, in the presenee of e(|nal siisec‘ptibility, by reason of 
greater variations in ri*sidehee, in nutrition, and in oeen})alion. That 
the-e eiremnstaiK'es do not affwt the statisties in greater degree is 
nndonbtwlly due to the fact that the ]>redomiuant inllnenee of water in 
th(‘ dissemination of the dist.^ase atfeets women in seareelv less deuT(*e 
than it does men. Mention of the fact fnrth(*r shonld not be omitted 
that in hospital-statisties males preilominate someM'hat beeansethey enter 
hospitals more readily, aiul therefore^ with relatively gn^ater lr(‘(jiu*iu‘y. 

If in eertain localities there is a marked majority of (*ases in males, this 
of itself indicates nothing, but rather ref|nires investigation into the nature 
of the po])ulation. Thus, for instance, it can be \jnderstood that, in places 
that by reason of large establishments or tftctorics attract young males in 
especial number, this tact wouhl receive e-\]>ression in the event of an e|)i- 
demie of ly])hoid fever in the greater number of males attacked. Murchison 
believed the two st*xes c<|ually susceptible. Among cases treated in 

the London Fever Hospital between 1848 and Lsdl, tlua-e were 1211 males 
and 1221 females. Also, llartlett^ ob.served 11711 males and 1163 females 
among 2312 eases. Although Fiedler ' oh.<ervod oT.G per cent. (>f males and 
42.4 per cent, of hanalcs, this may agree with the usual proportions (»f the 
two sexes received into the hospital. Among 223b eases of typhoid fever 
observed in Handuirg, I have found 2118 males (lib.b per eent.) and 1117 
females (34.0 [wr eenl.J, hut feel jnstilied in stating definitely that this 
preiK)nderan(*e of males is not the expression of a. difference, in predisposi- 
tion, hut is the result of local conditions, leading to the mljiiission of fewer 
woiiH'ii into the lujspital. 

Some writers on |>ediatric.s (West, liaithc^z and Hilliet, laiipin) 
Ixdieve that the <liflcrenc,e b(‘twt‘en the se.xes with ndation to predis- 
position to the diseas<‘ extends iiit4» ehildhood. .\11 observed that more 
boys than girls wen; attacked. Altliougli it is not at all ele^ir how sneh 
difrer(‘nee.s can arise prior to the perio<l of sexual development, th(» fol- 
lowing figures are .striking: Harthez and Killiet, 80 boys, 31 girls; 
Taii])in, 86 boys, 37) girls. 

I believe, liowever, that tlie.se figures an* too small to ('xehide aeei- 
dental infhienees, and that, th(!refon», they do not sustain the general 
stat(m)ents based them. Witli a mmdi larg(*r fiehl for observa- 

tions, I have not been strm^k by tlie prejMmdenim^e of boys. Arming 
47)1 children siiHering from typhoid fever, I observcjd only a few more 
males than females, namely, 2b0 boys and 201 girls. 

lo what degree accidental influences iiuiy he operative, even with figures 
imieh larger than those previously given, wiis shown in considering sepa- 

* (.'ii. il ]>y Murehis^'n. 


* Ijoc. cit. 
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rait^lv for oach year the 451 cases observed in children during the years 
jSSG ainl in Hainhiirg. It then appeared that in 1*S8() there were, 

alliiekcd 1 16 hoys and 88 girls; in 1887, 1:14 hoys and 113 girls. 

Ceihii*! |)liy.sioh)gi(* conditions in women, as pregnancy, the 
puerperal state, and lactation, apj)ear to diminish the jnvdis- 
|)osition to tyidioid fever. With regard to the d(igree of iininnnity 
cjnifened hy th<‘se states, not iiieonsiderahle diilcrenees o(* opinion exist 
among various anthoiities. (iriessinger considt;rs typlioid lever execK*d- 
iniilv rare in the pnerperinin, and he believes iiiirsing infants also to be 
jiartienlarly iinmnne. In this respect lie is in accrord witli liokitansky. 
I hav(‘ also oliscrvi'd tyjdioid iniivtion hut twice in the juicrperimn, 
and hilt rarely during lactation. With regard to [>regnancy, in agree- 
ment with Licl)enneister, I. do not Ix'lieve that the iininnnity is at all 
consid(*ral)le. 

In Ilamhurg. among 1117 Xvonicu 38 were pregnant — 3.4 per I'ent. In 
niy experience at Jjeipsic 2 per cent, were pregiiaiil. ICveii at those, periods 
of fife ill wliieh the |»redisj)ositioii to the disease and the chances ot* preg- 
iiauev are diminish<Ml, the figures are relatively high, as the following tabu- 
lation of the :»8 Hamburg cases will show: 

Sixtiten were helweiMi the ages of fifteen and twenty years ; 15 Ix^lween 
twciily one and tweiUy-tivc ; 10, twenty-six and thirty; 4, thirty-one and 
lliirty-iive : 3, thirty-six and forty, 

Ihief rolerenee may 1 m* ma<le here to infcH*tion ot‘ the fetnsj^vith the 
typlioid-hacillns. Lyn<*h,' who has reported 1 case, from the heart's 
lilood, spk'cn, and ki<ln<*y of which the tvphoid-ha<*illns was isolaU*d, 
and also 1 case with <aitir< ly negjitive findings, has carethlly revi(‘wed 
the literature, and eolk*et(*<l It) uiidunhted eases in which the typlioid- 
liaeillns was isolat(*d from the organs of the fetus. In none of these 
casrs were intestinal lesions fonml. Among tlu* enrlu*r (*as(*s may he 
mentioned those* of Khcrth,- Mildobraiid/ and Ernst.* He has also col- 
lt‘eted 14 crises in wlimli very careful oxamiiiations Avon* made with enliri>ly 
m*gativ(* results. From the existing ovidenee it is prohabh? that infeo- 
Moii ot the fetus is not tlu* usual .senpiel of typlioid fever in the mother, 
kut that favoring conditions must ho additionally operative. Thus, in 
the case of Ernst the mother had fallen during pregnancy, and it can 
u^iulily Im? (‘onceived that in eonse(|uonce of the traumatic laceration the 
placenta was rend(*r(»d pciancable to the bacilli. Probably tlie most 
ta.vorinjr fatitor is to he found in the hemorrhagic infants of the jdaeenta, 
'^liicli have l)(»en usually noted in the wises with positive findings. In 
Eyiu'h’s positive ease? then^ Avere found numerous microscopic hemor- 
*l‘agic inlarctts, while in the nogative (?:ise none were found. 

•inhns Hojth'uiH Hinip. Ihdl.^ vol. xii. 

® /M., 1880, 1?(J. vii. 


'■* Fort sc hr. d. Mc.d. 

* Ztcffler's iicitriifte. IM. viii., S. 188 . 
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Constitution and Social Conditions. — With rogjinl to con- 
stitution, all ohservors a^rce tl»at typlioiil fev(‘r is one of those diseases 
that ocelli* with special re:idiiHSS and fre<ineney in well-nourished yoiinii^ 
])ej*sons sitiiat^nl ami<l lavorahle hypeiiu? surroundings. In this respcH 
typlioid f(*ver stain Is in c<aitnisfc with typhus fever and relapsiiifi^ fevta*. 
While in lar»j;e epidemics (»1‘ th(> two iatt(T tlistnises the jioorer classes in 
th(' eoniniimily, espt'cially those lalioriiuj^ under physural distress and 
jrencrally impiiirc<l nutrition, are alta(?ked, ty|ihoid fever demands its 
sa<*ritie<s alike from p(t<>r ainl rich, from hii»h ainl low. Certain 
transitory mental ami physical i*onditions a[>pear to inen*as(' the pre- 
disposition, such as jnofoiind emotional distiirhanees, j>Ti(‘f, eare, and 
exees^ive jdiysieal and mental a(‘tivity. Whether these inlhuMiees 
operate hy lowering: the resistance to the invasion of the ])oison or 
hy liivoring dirc^etly the ri‘eep1ion and development in the orti’ans of 
tli(‘ IhmIv, is as y(*t shrouded in <lonl)t. 

The mode of living, which plays so iinpjn*tant a part with relatkni 
t<) the development <»f typhus fever, has hy no means the inlliieneir ujmhi 
the dev(‘Iopment of typhoid fewer that was fonma'Iy attrihiih'd to il. 

hile erowdiiii^ in small rooms, deli<*ien(‘y of air, lifrht, alid \'enlilation 
increase dircM'tly the capahility (»f infirtion and dissemination in the ease 
of typhus tevea*, these? iiitlue'uee's appear te» he opea’ative mdy eondilionally 
in typlioid leve.*r. In e*onn<?i‘tion with tin? latter, it is to he noted that 
deTex'tive' lie)U‘^ehoIel-eonelitions are usually asso(*iateel also with inipeafee't 
elrainage and ju’ovisions feU* ek*ansini»*, i;e<-l<»rs that favor the ae-eideaital 
transfereaiee* of the ])oisem to articles of ll)eMl, te) heve*raj;es, and te) 
he»nse.*hold-iit<Misils. That typhokl teve*r, wli<‘n once* de;ve^lop(Ml, may he‘ 
MiateTially ami imfiivorahly iiiflueiieecl in its course? hy imprope*r siir- 
ronmlinii's, as we*ll as l»y defeM*ts in <*oiistitutie)n ami im|n'oper imxle* 
of life?, is a matter e)f daily observation. Similar stateme‘nts may lie 
made* In j^eaieral witli re^gjirel to se>cial position and oeeaipatiem. In 
this r(\s|K'et also a cejrtain e*ontrast to other iideetieins diseases is to he 
empha sized. 

'^rv|)he)iel fe'ver is neit eoiifmed to pove*rty and misery ami the cenaT- 
spomlin;): |)hysieal e*ondilions. In <le*iise‘ly pe^jHilateMl e*ities — ami the'se 
<*e»nstitnt(: the* l)(*st lie lel for ohservatieui in this ceniiieetieni — typhus f<*V(*r 
and re lapsino* fe*v(?r iiivaele* the homes e>f the peMer, asylums ami penal 
institutions, we)rkhons(‘s and jails, and aveml the? dwellin<;s of the rich; 
while typhoid fejver fails te> roejoj^nize? these limitations, and eieeairs as 
freHjiiently, if ne»t nu»re* fre*r|uently, arnoii^ the better classes of soeaety n|> 
to the hij^he?st elre*les. 'Fhe physiolei^iepie ” aflords preitwition, 

iiistwid, a{j:ainst the? disOfjse. The sptarial reJatieins of oeeupation to 
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tvpli<»i<l 1’cvor are to be (^oiiyiderecl from this staiulpoirit. Among the 
vigorous, young iiidlvifliials living under better 
ji^inlitioiis and engaged in more liealthful pursuits are m ith preference 
A sperial pre<lisposition is <‘onferrefl only by those oecrupations 
thnt M(H*essitate dir(*et exjMisure to the invasion of the typhoi<l virus. 
1,1 this <dass belong csjieeially tliose employ(‘d about and m)on the water, 
:i> lnhoH'rs in harbors and seaint*n, as well as all whose (x^eiipation brings 
diem in contact with |>atients and their clejtietions, namely, physicians, 
nurses, ljnuidrc;sses, disinfectors, and workmen on (*anals and in sewers. 
In ad<lition, such oecaipations and conditions deserves esj>eeial mention 
dial iH'Ccssitate. intimiite association of individuals jihysieally predisposed 
in marke<l degre<*, as, for instan<*e, iut<‘ru<‘s in hospitals, pujiils in s(;hool.s, 
soldiers in barracks, etc. 

The tjiiestion of hospital-infection, previously referred to, is 
worthy oi* more detailed e.onsideration. Its freipieney is extreme at 
dillerent times and in different institutions. Tlie modes of conveyance 
iVum Ivplioid patients to other ]>atients or to h(‘althy individuals 
eaii in giMimal be only the same as those under other conditions^ 
I ’nl'ortnnatf* aeeidents, as a result of whi<*h the poison givim off Irom the 
p:!li(M)t, ami <*ontaimMl espi'eially in the deji'elions, gains access directly 
or indirectly to the month and the digestive tra(*t from tla^ hanils and 
the clothing of tin? nurses, or trom infected articles, honsehold-nt(‘nsils, or 
iVom articles of foo<l and drink, play the most im|M)rtant rule in this eon- 
ni-ction. 'The fre([iieney with which eas(*s of typhoid h'ver originate in a 
lio^:pil:d can then-fon? be taken as an index of its hygic^nie arrangements 
and the organization of tin* nKMli(*al ainl nursing si'rviee. To what extent 
es|M'cial Mivi-rity of t,he epideiiiie or especial p(*rsonal susceptibility is 
ojMMMtivc in this eoiiiie<‘tioii is not yet clear, but they are not tx) be 
wholly ignored. 


At times a. lios])ital-epidemie that resultfi from the mistake of a single 
niexjHTifriciMl or careless assistant may U])set the host hygienic regnlations. 
n 0 luiye recently had such an unfortunate exp(*rienee in .L(‘i|)sic in this 
connection. In llamhurg, where the hygienic conditions of the lu)spital are 
’•"yt admirahle, 1 ohserved in the year 18H7, the year of the most severe 
<‘l>id(‘inie, only 21 cases among the inmates ol' the hospital — about 0.57 
per cent. Among these there were only 11 who had })r(^vioiisly been 
jMiicnts in the hospital, thus about 0.2H per cent. Among these 1 1 only 
'j Kid oceu[)ied the same ward ius other ty])lioid patients, while the remain- 
1 1 1 the disejise in the surgical idinie and the skin-clinic, proha- 

’ > ihrongh the intermediation of some third ])erson. Murchison’s ex])eri- 
I-oiulon FcA'er Hospital was also quite favorable, as among 
! of typhoid fever, hut 2 were of hospital origin. The experi- 

(‘s ,)f other hospitals have been somewhat less favorable. In the Jacobs- 
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spiral of Leipsio 35 castes — 2.15 per cent. — of nosocomial typhoid fever 
uccurreil in the course of fourteen years. Here llie nurses aiul the assist- 
ants, among uhom 2cS cases occurred, were placed under far more unfavor- 
ahle comlitions than those under their care. l.<iel)ermeister had an almost 
simiJar experience, ohserving among 11)00 cases (during tlie years from 
lMt»5 to l.'^Tl ) 45 — 2.4 per cent. I'lie experiences of Alexander at the 
Breslau Hospital were less favorable, 14 (*ases — 3.0 ])er ecait. — of noso- 
comial origin. being ohserved among 303 patients. The experiences at Kiel 
were the most unfavorable ((4otli‘), namely, 5.5 per cent. 

In ilic flohns Hopkins l[os]>ital, Baltimore, 20 cases of typhoid fever 
have originated in the hospital since its ojKming, eleven years ago. During 
this time, 1100 eases of typhoid fever have been treated, making the per- 
centage of cases of lt(>s])ital origin l.Ml. Uf those infected, ^ w(*re nurses, 3 
j)hysicians, 7 patiiuds, 1 orderly, ami 1 maid. J'uur of the 7 cases among 
patients occurred in one ward at the same lime. 4'hree ('asis of typhoiil 
lever have occurred among doctors and .'<tu<lcnts working in tlu* pathologic 
hihoratorv of this hospital. In one case, that of a student, a possible, source 
of infection <'oiild be traced to washing tot-lidus containing cultures of 
typhoid-bacilli without previously sterilizing llicm. 

On the whole, niy (^\'i)ericnc(» shows that in wtdl-i^ondnctcd hospitals, 
isrdalion of typhoid patients is not nece.sstrv. Only nnder special 
<ion(lition.‘>j, particidarly when the adniinist ralivt* arrangements are 
insnirnaent, and the relations between tin* admini.'^trative and the 
medical odieers is iiiieerlain, wonld permanent, or at least temp<.»rarv, 
segn^j:ation of typhoid! patients from the remaimler be retjuired. 

action r>r cold and tli<» tran.^itorv bodily disturbances nderable 
to it are fre<|nently immtioneil its faiMors favoring tiu* ilevelojnncnt of 
typhoid fev(*r. For this then? i.<, liowever, no p(»sitiv(‘ evidi nec^ and not 
even trii.'^lworthy support ba.^ed upon <‘X|M*rience, whieh, as will b(‘ seen, 
inav be invoked in favor of other eontribnting condition.'^. I believt* 
that lln» growth of tin* belief that cold fiivors the deveh)pm(*nl of 
typhoal f(‘ver is the result of cMuifnsion with eonditi«ms lhat are them- 
selves a part of the di.-ease. I may mention in this connection the 
sense of cold and the swrading tlie jieriod of incidiation, as well as 
the initial <*liilline.ss. Whether the iriflnonce of cold in tlio.s(» aln‘ady 
infected — that is, in the period of ineidiation of typhoid fev(‘r — ^ttceelcr- 
ates tin? outbreak of the di.sea.se, :is appears ck-mon.stniteil for a number 
(»f other infeetion.s (lisea.ses, a.-’, for in.stanee, librinons pneumonia, is 
yet donblihl. The ea.se.s seem to have a jiositive .signifi<linee in whieh 
the first .syinploms of tyjdioid h'ver appearetl aftiu* a cold bath, or a 
fall in water, or .sl(?eping in tlu* ojK'n air, etc?. These ea.s(‘s are, liow- 
eve.r, by no rnean.s eoneliisivo. It must always be borne in mind, for 
in.stjin<‘(‘, that imnicTsion In infections water may be folio wc*d directly by 
entrance of the poi.son into the IxkIv and nipid development of the 

* Loc. cit. 
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In Ilaniburg 1 hjive more tliaii oiift! observed typhoid rtisiilt 
iVoin bathin*;* in tin* intected water of the* Elbe, aiul so iar as my 
i„llii(*iic("»vaelu‘<l 1 have warne<l agjiiiist all eonlac^t with this water. 

Relations between Typhoid Fever and Still Existing or 
ALlltCCedent Diseases. — In the first )>laei% the acaite infections dis- 
,.;ises are di'S(*rvin<>: of ctaisideratioii in this connei^tion. Tin; existeiuje 
of one ol’ lhes(‘, {larlicadarly at tlie lebrih* period of the disease, appwirs 
[i) protift witli <*onsiderable certainty aj^ainst iiifeetiou with typhoid 
revel*. I am unable to record an observation, either (*lini(‘al or anatomi(», 
opposed to this stalement. I have exeeptionally observ(‘<l typhoid fev<‘r 
(liirina* (onvaleseeiiei* from an aeiite infections disease. Nevertheless, I 
liMve i^aineil the impr(‘ssion that the patients nmler these conditions also 
;iiv imtnnne to a certain decree*. At any rate, they app(‘ared to me the 
more snseeptilile the ihrther nanovcHl in time they were I'roni the febrile 
slap' of th(* antecedent disease. 

In aeeonlanee with the view' already iiuaitioinHl, aeeordin}^ to which 
w<*ll -nourished and robust individuals are mon* I’cadily attacked than 
those in a redmvd state, it is probable that wluai nosocomial tyjihoid 
fever occurs shortly aft<‘r eonvak'seeiiee from anteetHlent infections dis- 
ense, the attack often assumes a milder or l(‘ss ])rol’onnd character. Tn 
tlu? latter connection mention may be made cspi^cially of angina simplex 
and rheumatic polyarthritis. Extcaisivc observatmns on the part of 
others in this (*onne(*tion arc not remrded. Th(‘se w’ould be very valu- 
al)l(*, as only larj^e slatisti<*s would b(‘ conclusive. 

ft has been asserUMl by some observtas — assunnlly not eorrwtly — 
thal epi<hMniolo;^ically small-pox ami scarlet fever exhibit a certain 
antagonism to ty|)hoid fever. 'Fliis has b(vn use<l as a weapon by the? 
op|)onenls of vaccination ((ircssot,‘ (/arnot“), who advanced tlu; view*, 
base'll upon sup<*rficial observation, that the re|m?ssion of sniall-jM>x 
lavors tlu? (hwelopment of typhoid fever. Also tlu' opinion now’ and 
a.uam ex|)ressed that malaria ami typhoid fever arc anta^mistic to each 
other has no^ be(?n (*onfirnuHl. I have* myselt* observ(*<l malaria and 
Ivphoid fever in the same place UjMm the Rhine. 


Ihree easesiof mixed infection with the malarial parasites and H. tvpho- 
hav(?fHriirved in the Johns JJopkins Hospital amon^ about IKK) eases 
•'t typhoid fever treated, Lyon,* who has rejiorted one of these eases, Inus 
1 **^ timloubted easi?s, besides numerous other (?ases in which the 
* \ Kjonot* was not so conclusive. He concludes that in tropical countries, 
'CIO malarial fever is endemic and typhoid fever prevalent, it seems 
' fin roly probable that cases of comhiiied infection are connnoii. 


* Johns Hopkins llosp. vol. 
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Amon^ tlu* chronic? iiiftvtioiis distrases pulmonary tuberculosis has 
often bed'll spoken of in this eoiiiiec‘tu>n, tuberculous patients being on 
the whole lookinl uj>on as proteetcMl. Also, ace(»rding to my exj)erienee, 
individuals in the middle aiid especially in the a<lvanct‘d stage of j)uk 
monarv tubenadosis are ijuile rarely atta<‘kcal by ty]»hoid fever, and this 
is the mor(‘ noteworthy because sik-Ii patients generally remain in the 
hospitals lor a long time, and tluaadbre are with relative lre<|uency 
brought into <‘onta(*t with ty|)hoid patients. It is my ini]>rcssioii, how- 
ever, that in this eonneetion no s|MH*iiic (‘ondition of the body is to 
be taken into <‘onsideration, but that tlu* (emaciation of the patii^ni is 
the important factor, for patients suffering from other chronic aff(‘(‘- 
tions of various kinds, from malignant n(.‘o|>lasms, (‘hronh* con>titntionai 
diseases, and esp(‘cially diabc^tes, are scarc(‘ly ever attacked with typhoid 
fever, in spite of fre<|iient exposure to infection. In harmony with this 
view is th(‘ fact that w(‘ll-nourish(‘d, af(‘bril(^ tnlHTcnlons patients or 
individuals with latent tuberculosis an^ by no means immmu* to tvjdioid 
fever. Kv(‘ry experi(*nc(Ml (‘linician will have had sojiu* gloomy <‘X(M'- 
riences with n^fcrcnci? to the development of tid)erculosis or the rapid 
progress of j»revionsly recognizc'd cireii inscribed infiltnition of the lungs 
during th(‘ course of typlioid fiwtM*. .Also the other chrojde diseases 
of* the lungs, emphysema and <‘hronie bronchitis, as well as bronchi- 
iM'tasis, appi'ar to behave, with relation to the liability of inf(‘elion, 
in a(*(‘ordanco with the age and gcmeral physical condition «>f the 
]Kiti(?nt. 

( -hroiiic disc'jises of the lUTvoiis system, in so far as tlaw occur in 
individuals within the pndisiM^sed period of life, and, as so ofh'U hap- 
pens, for a long time do not injun; the constitution, afford no immunity 
to typhoid fever, 'fhe statianent that dieh'tic err<»r with secondary 
gastro-intestinal catarrh gives rise t(» typhoid fi'VcT is no longer a 
matter f5>r discussion at the present day. The view, cf»nc(‘ivable from 
an i‘arli(T etiologic standpoint, is base*l upon an incorn‘ct int(‘r|>retation ol 
various observations. Thus, it is c<Ttaiidy not uncommon for the first 
syrnjitoms of typhoid fever to lx* (‘oidbnnd(?d with those of simple 
gastro-intestinal (.*atarrh. TIm’? danger is (‘S|)ecially great with reference 
to eas(*s of walking typhoid fever, wh<»sc true natnr(Ms oft(?fi*only first 
r(?<;ogniz(‘*J wIkmi the pati<ait is com|K*ll(Kl to go to b(‘d afh^r a relajise 
attendird with high fever. On the, other hand, it can be riwlily undcr- 
st(XKl that diet(^tic errors with their (M)US(.M]uen(‘es may favor the. lodge- 
ment and th(? develo|)ni(.?nt of the contagimn, and it is not iniprobal»lr 
that it may aeceleinte the oiitbrejik of the dis(*ase in individuals already 
infected. Support fiir this view is affortUnl by the observation th.it 
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ill,, (x^riirrcnoc of relapses aud rc;erudoseen(?es is not rarely direetly 
ivi.Mte*! to dietetic errors. 

riie prcMlisposiiig iiilliienee of acute and chronic diseasc^s of the st()nm(?li 
is ])rohahly dependent upon the alteration in hydrochloric acid secretion to 
they ;>^ive rise. Accordin^^ to ohservatioiis made in other infectious 
diseases invadin*,^ the body tlirough the digestive tnn-t, this was to have been 
:iiiti<‘i|)ated. Althougit, as has been mentioned, the ty])hoid-bacilli are relatively 
more resistant than other jjathogenic micro-organisms to tin; action of the 
u:i.'lric juice, it cannot he donhted that transitory^ or protracte<l ahsenee or 
(«)iisi<li‘rahle diminution in the free hydrochloric acid materially favors their 
Site entrance into the iiitestinal tract. Theoretically, it may, on the other 
hand, he assumed, altliongh practical <,‘vidence in favor of this view has not 
v'l'l heen presented, that gastric disorders attended with hyperacidity aHbrd 
relative, protection against the tv|dioid-liacillns. ( Vrlaiii ohservations that 
Ponchard and his ))Upil \ a ) ((endre' einphasi/e may he in .‘ureord witli the 
changes in tlie ijnalities of tlu^ gastric juice and in tlie character of the 
^a.dric contents. They hclieve the statement just ilie< I (Le(iendrc) that 
ahout (in per cent, of all tv|)h«>id patients have previously sidfereii iroin 
dilalatioii of tlie stonuudi. As patients witli chronic dihilation of the stom- 
ach generally (ixhihit marked alterations in the gastrie juiee, particularly 
iihseiiee or delieieucv in fnn* hy<lrochlorie acid, an explanatitm for the state- 
iiients of thos(? observers may he found in this einannstance. I feel com- 
pelletl, how(‘ver, on the basis of my own clinitail and anatomic ohservations, 
to deiu these stat<*inenls eniphati<*ally. These have shown that the coinci- 
"neiKv of dilatation of the stomach and typhoid lever is hy no means espe- 
eiidly <‘(nnmon. 1 am unable to eonfirm also the lurtlier statement of 
Ihnieliard and [/(‘ (icndre that typhoid fever, on the other hand, not rarely 
ciin.ses <lihitation of the stoinaedi in previously healthy persons. 

Repeated Attack; Immunity. — Whether there* an* individuals 
j>osM‘.->ing eongenital innnnnitv to iiiftH^tioii with tiu* tvjdioid poison has 
not yt*t ln*(‘n determined. At all events, this is extremely rare, |K*rhaps 
even less fnM|nent than is known t<» be the euse for «>thc*r iiifeetions dis- 
eases. partieidarly tln^ aente <‘xan!heinatu. On the otIuT hand, it is a 
lirmly established observation that n*i!t)ve.rv from one atta<*k of typhokl 
lever confers relative protection from .siibset[nont attacks of the disease. 
l‘A'eii ohh*r obs(Tv<*rs (Bretonnean, dnmiel, lionis, Bndd, »[(*nner, Mnr- 
<*hisnn, down to ( Sriessinger) are in agreement as to this f:n-t ; bnt they as 
^'ell ;is all more recent obs(*rvers pro|K‘rly emphasize the fact that the 
nnminiity ae(jnired by r(*eov(*rv from an attaek of typhoid fever is not 
protracted as has bet'ii shown to be tin* erase fe)r imist aente exanthe- 
nn*lnding typhus fever. It is certain that in many ])ersons it 
d<K*s not extend thronghont the whole of lift*. Whether a severe attaek 
typhoid fever confers more marked or more ])rotraeted prot(*etion 
mild eases is unknown. This wonld not be in aeeeml with the 
^b‘‘rn‘n(?c‘s in other infeethms discMisi's, and also >vitii some recent exp(*ri- 
' Oifufatum de. VcHtoinac. cf jtevre fifjdinidt.'^ These, I’aris, ISSCi. 
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nuMitul observations. Aeeorilin^ to iny own (‘X|)t*rionee, two attacks of 
tv|)li<nd in tlu^. same j>erst»n are bv no means rare. There are 

even indiviilnals who hav(' had three or four attacks diirinj; their livesv 
Such an oeenrrenee naturally is a rare exception. 

Ainon;^ l.S,S8 ]>alieiils examined with irreat care in reprarl to tins point 
during the epidemie in llanihurg in lNfS7, lhtsi*e were o4 in their second 
attack — 2.4 per cent. One patient was with certainty in his third attack. 
Among these 04 patients there were 15 wlu). dnring tlu* first attack of 
typhoid fever, also had been treated in thi^ (ieneral Hospital, and the 
diagnosis eon Id lie verified from the prestn-ved histories ami temperatnre- 
eharls. Jn the remaining 51) the statement was accepted only when tlie 
evidence was most positive. 

'fyplioid f(‘ver iiresents a noteworthy diflercMU'c from the aente (‘xan- 
themata in the fact that complete immnnitv does not exist, as in the latt(‘r, 
during the first [leriod aft<T the dis(*ase, and that progressive diminution 
does not .subsequently take place in pro])ortion to tlu‘ tim(‘ (‘lapsing 
after the first attack. On the contrary, I liavi; observed individuals 
attack(‘d for a x'cond linn* Ixdore tli(‘ end of tlie first y(‘ar or within 
a few years after r<‘<*ovcrv from typhoid fevcT. 

r havc^ reliable records U])on this point in 4(> (*ases in which a second 
attack o(‘ciirred. 'fhese show that in 50 tlu^ second attack of typhoid fever 
o<fcurro<l hefore tlu* lapse of ten years. In tlu‘ 15 cases in which both 
attacks were trcat(‘d in the (jeimral Hospital, the intervals were as follows: 
nine months in 2 cases; one year in 4; two years in 2; three years in 1 ; 
four years in 5 ; liv(‘ y(.'ai> in 2 ; thirty-nine years in 1. 

In tlu-, case under observation in which 5 attacks occurred, the first 2 
likewise had follow<*d in quick snc(ossion. The |>atient was a man, forty* 
seven years old, w lio had lived in Ilamhiirg from the year 1877, and was 
first seized with a severe attack of typhoid fever in the wint(‘r of 1877- 78, 
ami was attacked for the. second time in the year 1871). The third and by 
far the mildest of tlu^ three attacks occurred in the year 1887. All of the 
attacks were trc^atc^d in the General Hospital. Prohahly this pati(*iit had 
even had an ad<litiomil attack of typhoid fewer in the year ]85(>; at h*ast 
lie stated that he was at that time under tioalment in Altona for three weeks 
for ‘gastric feviT.'* 

Olyservations of tln^ rcpeat(*d oinnirrenco of typhoid fev«a' in the same 
individual have been imported from various sonrc(»s. 'riie tiguios agre<^ 
in gen(‘ral with my own. Thus, (Joth in Ki(‘l has noted two attacks in 
2 per c(‘nt. of his cases, Beetz* hi 1.8 jicr ccMit., and Frcimdlich in 2.2 
per c(Mit. A liigh perccntag(‘ is not(*d by Eichhorst,'* who has giv(‘n 
esp(‘(?ial]y careful and exhanstive* consideration to the snlycctt. Among 
655 cases of typhoid fever, he found 28 — 1.2 per cent. — in which two 
attiudes had occurrixl. Also, he obstjrvcd (tascis in which tluirc' had b(‘cn 

' IFnIisch. Arr.h. j\ klin. Med.^ lid. xvi. n. xvii. 

* yireJunr.^s Avfhir^ ltd. exi. 
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TYVllOW FEVKlt, 


1 {) 

iiijr tlioiii witli dead ty|)li(>i<l-l)acilli of liijrli vindeiiee. A (‘ertain amount 
of n'action waj^ raiised by tlu* injc<*tit>n, folh^win*^ wliieh tlu* scrnrn 
sliowi^d marked l)a(‘U‘n\‘idal ami agglutinative properties, , ^ 

Similar n'sults were obtained bv Wriglit and St'inple/ imd(*r whose 
din*elion this iiu'lhod of preventive inoeiilation has been [a’aetieallv 
<*m|)loyed to a very eonsiderabh* extent in India and in the South 
African War. 'I’la* results so tin* obtahKil aj»p(‘ar very promising. AJ! 
of these re>nlrs have shown that immunity in ty|>hoid is like that in 
eholi'ra — it is dm* to the prothietion «>f l>aet(Tieidai snbstamvs in the 
blood, and not to the prodm*tion of antitoxins. At present there is no 
evidence that antitoxic snbstane(‘s aw v\vv f<>rimMl. 


EXTERNAL, NOT INDIVIDUAL, INFLUENCES* 

I^ocal Conditions; Geographic. — At a time when a spon- 
taneous <level(»pment ol‘ typhoid fev<*r was still b(‘liev(‘<l in, or, at. letist, 
when the opinion was held that tla^ ]»resi*rvation, maturation, and 
dissemination of tin: spe<‘ijie (Hmtaginm w(‘re dependent np(»n the earth 
and air, mm‘h great<‘r and <‘ven <leeisiv<* signilieaneti was attaelK‘d 
to the local conditions. At that time it was lu^lawed that the poison 
was <*onstantly present, nmlergoing a sort of storing up and constant 
reproduction in certain eiti(‘s and entire regions. Fnnn tliis ]M)ini. of 
view, sns|)ieions hons(‘s, streets, localities, and cities were s|)ok<*n of. It 
was believed that her<‘ only genend inllnenees ol‘ s(*ason, t(‘mp(‘i-atnre, 
wat(‘r-level, especially of the ground-water, ol'ten in associatitni with 
contiMuporaneous excavalions of the sifd and tin* eonstrnction of sewers, 
w<*re n(‘cessarv in order to render the stored-nj) jioison active throughout 
the eomminiity. At the |)resent day it is known, on the other hand, that 
the .«o-ealled local predisposition I.s scarcely dependent upon the constaiit 
preservation and rejirodnetion of the pt)ison in certain plae(*s, but upon 
the tact that certain conditions, temporarily or jicrmanently jx^eidiar 
to such ])laee.s are eajmble of rendering active tempomrily, and ol‘ 
<Iissendnating, tla* enntaginm .arising locally from the typhoid patient 
or imported from without. To be taken into consideration esp(;eially 
are conditions that facilitah* the disse.mi nation of the poison and its 
conveyance |o the human body through tin* digestive tract. It is 
obvious Irom jn*evions c4)nsHl(*rations that here again the (condition 
of the water-supply of a place is of ntm(»st impjn'tamx*. In this 
matter the relations lu twem tlu; subsoil and the water-supply are natu- 
rally ot importance, ami trom this jwiint of view every physician should 

^ Jirif. Mni. Jour.. .Inn. ‘JO, 1S!*7. 
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in;ik<* lainiliar with tho HHiditions of tlio s<)il and the j^roiiiul- 

waii J’ <d’a rsjHvially ill its rolalions to the* w(‘lls an<l ollua* sources 

Tlitiv have been iiuide in this roniiec.tiuri mmitn*ous valiiahh; in vest i- 
ojuions lK‘ann;^ n])()n the differenees in the ])ernieahility of tlie soil and 

i. ipnii I he itiode and the direction in whieli the s))c?cilically contaminated 
«-nnni<I-water is conveyed, ^’ot foss iiiiinerous studies refer to tJie occurrem'o 
i>t‘ via;, ilisease in places where the water u.sed for drinkinj^ and for liouse- 
})()ld purposes was derived not from wells, l)ut from a distanee through con- 
• liiils, springs, and other waterways. riid(‘r such conditions the danger of 
(r.iilaininatioii of the water with typhoid-bacilli dnriri<^ transmisHon is espe- 
cially to he considered and investiirated. It should particnhirly he estah- 

ii. -hed wli(!ther the water-sn])ply is conveyed through eomliiits that are 
cvirvwheri' closed and protc?eted in greater or lesser <legree against the 
cntrimcc of foreign bodies, or is deriveil from open wat(‘r-course.s. In tlie 
l:ilt(‘r (‘vent tin? sanitary conditifui of the j>eople dwelling in proximity to 
the stn'Min, ami the charaeter of their indiislrics, play a ink that ean he 
accurately estimated. 

In mhlition to the local petuiliarities just described, a luiinber of 
general conditions are <d* gre:it importance*, es|H‘cially the d<‘usity ami 
tiu! cliara<'t(‘r of the* population, the fiMnUsupply, as well as other vital 
and sp(‘cial sanitary eomlilious. Also, tin* amount and the character 
nf the commerce are of great import:im*e with r(‘gard to tin' possibility 
(d* (lisscniinatioii of tln^ typhoid poison. In a word, llicrv* must be taki'n 
into consideration a largi* number of varie<l conditions, in part w(‘ll 
km»wn, in ptirt still but little invest igjit<*d and with dinienltv estimated 
aci-ording to their importance, but wlneh in all jiossible hnad and t<‘m- 
pnral combinations exeat a marke<l intln(*nee. At the pres(*nt day the 
etiology of typlioal fever in certain places and loealitii-s cannot be* as 
e;'.>ily and svst(*matieally laid down as appeared possible at tIu* time 
'•vhen the gromid-wat(*r-th(*orv Honrishcil. 

I low little? bearing loe^alitv itsedf ami its g(‘ni‘ral atmosphere? and 
‘■limatic conditions have !i|)on the etiology of typhoid fever is demon- 
>trM(cd by the gem^ral distribution of the disease eivca* the entire wetrld, 
and therefore inclmling localitu*s that <*xhibit the most violent contrast 
with regard to the comlitions named : typhoid I’evc*!* is pri'sent at a <*on- 
!"idcrMble (*Ievation and at seti-level, in noilln»rn ri‘gions and in the 
tiopics. It oc(MU*s wdierever tlie repnKluction and elissemination of the 
aiiported specilic contaginm are not prevented bv ]o<*al eonditions ; and 
.tlihoiigh these are most variable in degrcH*, with the aid of imfiivor- 
accidents, they appear nowhere capable of prev(*nting entirely the 
d<‘\ clopinont and dissemination of the diseiiso. 'rims, it is aUvays an 
’’alo ate? oc(Mirr(»m?o for the adherents of the loealization-theorv when 

discitsi^ is smhhaily importal into a place previously iiniiinne, and 
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*1 si»rt of ^^a(H*Iinmti/.ati<)n ” was «)iriian<l t*(ni.si(l(*r(*<I as a i)ro})liyla(*tic 
1 tlio disease*. As unsupported as this assumption lais always 

hivw, it has heeome entir<*ly unleiialile in the? light of r(;eeiit knowledge. 
\';n ions rnuditions must be takxai into consideration in the explanation, 
in tli(‘ lii'st plaei*, th(* new, unusual mode of life for new(oniers, often 
(lillirinir greatly from the pixjvions uumU* of life, and so tiivoring 
tlM‘ digestive diseases pre<lis] wising to typhoid inleetion, is of impor- 
innee. Til tlu? lu^xt place, it must be l)orne in mind that the iiew- 
cniner is in gr(\*iter dignn? exposi*<l to tlu^ dangiT ol‘ taking up 
the poison, because, unlike the natives, he has not l)(‘(^n taught by 
t‘\|MTiene<' against })artaking of dangitt’oiis things. In this eonneotion 
ilir drinking-water ami articles of f<M)d eaten in the uncooked state anj 
ti» 1 m‘ nientknuMl — in sontherii (Muintries, for instamr, raw fruit, oysters 
and Ollier shell-fish. Too little imjM)rtance should not l)eattaelu*d to the 
rlreinnstanee that among the iieweomers thoi‘e will lx* many with a 
marked personal |)re<lisposition. With regar<l to transitory residenee. or 
iiier(‘a<e in population in a pla<*(*, healthy, young, and adoleseent ])ersons, 
travellers, nu'chanies, laborers, servants, (*te,, are (*sjK‘cialIy eonecTiieil. 

“ A(*eliinatizalion-dis<':ises ” are often spokiMi of, partienlarly iliarrbea, 
l»y which iiewconuM’s in a tyjihoid place are attaeke<l. It is not inijm)!)- 
ahle that riies(‘ are ofien d<*j)en<lent U|whi ty|)hoid inleetion. 

iMriCf! of Tijphold Fevrr rectnml into Jacohsitijifnl^ of Leipsict from 1SS0 to 
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1 constarit ami for many eonntries a uniform relation tt) the 

stvisons. 


1 pon tlu^ continent of KnrojH?, in England, and in eonntries presenting 
^‘inilar eoiiditions, as, for instance, Xorth America (Bartlett, Wood, 
th(*re ])revails, so hir as r<*|M)rts go, remarkable unanimity in this 
■^rAanl. EvtTvwhere the inerease*! freipiemw <x*eurs during tin* late 
j^utnmn months. In especially severe and widespn-ad epi- 
It. persists or inenvises even into the winter, until Novomher 
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TYPHOID FEVER. 


aiHl DecOTibor. From tliis time then; is almost always a slow or a more 
I’apid (leeliiie. I'lie |)erio(l of lesist piwaleiu e of tyjihoiil fever is overv- 
wlitae the sprin;^ aial the he^iimiiij^* of summer, espeeially the months 
of Mareli, A|)ril, ami May. 

Ill Lei[)sie, as the aeoonipaiiyinir iliajrraminatic representation of the 
oases ohserve<l in the Jaeohsspital helweeii the years 18S0 aiul 1802 shows, 
the months in whieh the largest nuiiiher of eases oemirreil were invari- 
ahiv August, September, ami <><*t4»ber. ^November also exhibited on the 
average high ligures. Tlie lowest prevaleneein Leipsic oemirs in the months 
ot* A|n*il, May, and June. In July the inereast*, however, generally l)egii:s 
again, and it <*oniinues unintifrrupletlly to its aeme during the autumn 
months (Fig. J ). A table showing the nuinbm* of eases received during the 
dilferent months and yt>ars is added, 'fhis is extremely inleri‘Sting from 
the general uniformity in the conditions during the ditl'erent years. Also 
in l)r(*sden, according to the observations of Fielder,' extending over 
eleven years, the months of April and May exhibit tlie least freipieney 
of typhoid fever, while August and September sliow the highest, while a 
greater numher generally occur in the winter months than in ,June ami 
July. A striking similarity to these observations is exhibited by the con- 
ditions in L«)n don as described by Murchison for the admissions to the London 
Fever Hospital between the years 1848 and 1M.)2. 1 have |irepared a tiia- 

gram on the basis of his statements (Fig. o). In its details the London 
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diagram as compared with that of Leipsic exhibits a reduction in fre- 
quency during tin* winter montiis from tlie maximum of the autumn months, 
altliough the numher is still (piite large during the month of December. This 
relation a])p<‘ars to exist (?sp(‘cially in those places, inid almost cvervwlitM’c 
In tliose years, in whii'li the aseent of tlie curve begins somewhat later ainl 
the maximum is reacloMl <-orrespomling1y latm* (in London September 
and October, as compared with August in Ijeipsie.j. The epidemic i*l 
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iHSli- Hanibur^if ih lustnirlive in this ronnection, the rapirl in(.*re;ise in 
l!,i- ilisc-as't* oeeurriiijr during tlie montlis of St^pteiiibcr and October, and 
.i^M-ordini-dv the months of November, necember, and January cxliibiting 
ihc inaxiniuin prevalence (Fig. b). 



The (‘aiises for this reinarkahh* imifonuity in the rehitions of ly]>hoi<l 
fever to season are as yi't wholly unknown. The universality of the 
n laium, its re<Mirren<*<‘ in all possible, reniobdy situated n^gions, indicate 
that it is <li‘pendent ind upon local, but np(m geiu‘nd conditions, )>ossibly 
siwh a.^ ar(‘ respcuisible for the power <»f nudtipliealion and the vital 
activity of the tyjdioid genu itself. Although inn(‘h is known with 
regard to the details in this eonneetion, an insight into the solution oi* 
gencTal <jn<.*sli<ms is wanting, jxirticularly tlie relation of the poison to 
imp«M-tant cosmic «*onditions. It is, therefore, Ixdter for the ]>resent to 
leave a glaring delieieinw ratlu*r than to bridge it over with iinstabh^ 
theciries. 

With relation to the inllnenee of weather and temperature in the 
etiology ot ty|>hoid fever iIktc is iimeli <liversity of opinion among 
'vritcrs, ami there exists by no means unanimity with regard to 
season. In my ojnnion tliere an* no fixed laws in this reg:ird. Too 
•‘UK-h importane<‘ lias certainly beem attached to isolated impressi(»ns and 
’•loervations in some endemi(\s, and prematnn* gem'ralizations have been 
UKuk'. In general, it may lx; stiid that in nxx'<t localities summer Ix'at 
‘‘>»d dryness nauler probable an iiiereas<? of typhoid fever in the antimin 
ni'Miths nn observation that is in accord with tlx' theory of Ihihl and 
^ e H<‘nkof(*v and led np to the groiiinl-water theory. WMiether damp- 
I ami ('old xveatlier openite in an opposite tlireetioii is still doubtful, 
^autnl ol)servers, on the other hand, have att(‘nipt(‘d to attribute tlie 
‘*'<lopinent and the iner«»asc of the disease in some places to these 
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liUtcr coiicliHons. As a matter offaet, it is n^adily conceivable that th(' 
virus atridcntully dcpositc'd iip(»n the surface of the earth or in tlh; 
upper lav('rs ol‘ tlu* soil may be* earriHl off by niin-water or nieltuii)- 
suftNV, and Ih‘ disseminated l)y finding its way into* wator-eondu its (»r 
wt‘lls. 

Occurrence of the Disease in General. — Sporadic Cases; 
Bndemics and Epidemics. — After having considered the eti<»logic 
rt‘lations in detail, ami having ])ivsente<l an enormous mass of Individual 
experiences and fa< ts, a few words with regard to the general eharacterol' 
the, disease and its general manifestations a\ ill be appro])riate. In this 
eonneetion alsn marked differences from other infec'tioiis diseases ar«‘ 
aj>j)arent, es|)ecially from the a<*nt(^ exanthiunata, particularly the true 
I )est i lei lees — smal I -i jox , typhus fever, (*hol(‘ni, and plagtic. As has 1^17 
mentioiu'd, thes(‘ are gt'iua’ally eonfineil to (ff'linitr* portions of the eartli 
and to certain countries in which, like a fire Muoiildering b(*neath tin- 
ashes, they occur constantly, l>ut within narrow limits, and then, fivnn 
time to time Haring up, they t‘xtend over great <listanccs aiul area>. 
The [lestilcnecs imOmled in th(» acute exanthemata — variola and typhu." 
fever — are also little <Iepcn<lent upon the season of the year or njKHi tht* 
age. Typhoid tever, as has b(H*n seen, is, on the contrary, distribnt(‘<l 
over the entire world. Jieing rath(*r dependent upon tlH‘ individual and 
the activity of human inten^ourse, it almost never disappc‘ars in |)opii- 
lous ciri(‘s, while in the country it is gtiierally absevnt or ocxairs bul 
<K*casi<»nally. 

In further (M)ntnist with the exanthematous infections diseases, 
typhoid fever g(‘neiidly ocfcaii’s in s|)onidic casr\s or in groups of «*asc'i, 
4>ecurring in dwellings as house-epidemics, or oc’casionally sprea<ling 
throughout entire streets, if the conditions for conveying the inlkding 
agent are accidentally thus uniformly distribut(*d. l>y the juxtaposi' 
lion of such 4lis«ise-foci,* or less commonly frojii the outset, owing tn 
most favorabh^ mod('s of < I issemi nation — water-conduits, slr(‘ams — actual 
<*pidemic distribution of the disease may result. In Jio instance, liow- 
ever, does nijiid di>semination to neighboring countries or thronghont 
the enlir(‘ world lake? place from such a focus even though it is of con- 
siderable or of large si/e, as is the rule with tyj)hu.s fever, choleni, and 
])lagu(*. '^ryphoid fever always maintains a tendency t(» local liniitation, 
and this may l>e altered (inly by spe<;ial conditions. This tendency can 
be readily explaim‘d ; it is a necessary result of certain characteristics (d 
the typhoid germ, which, as has been seen, is not cJisily tmiismittcd, 
but only (‘xcejitionally is carried through the air, and then only f>’>' 
short distaiKx^s, so that merely being near the ])atient, without contact, i- 
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IV, !* tVori) (.lancer fur even highly prodiHpuseil persons. Only by rliiwt 
{.r.!iv«vnn<e ol* tin* poison or eon vey a nee through the internK»flia<ion of 
.5 person, and then only by way of the dig«?stive traet, is the 

transinilte<k All of tlu^se fa<^ts wen; long ago given expression 
•o ill die <*ir(Mniistan(M.‘ that typhoid fever was not iiiehid(‘d among the 
“coiiliedous” diseases, but reeeived the di'signations ‘‘ niiasmatie^’ and 
••(■oiilagiuus iniasinatic*,” whieh, aeeording to existing views, are no 
loiigvr iiermissible. 

CONCLUSIONS. 

The foregoing eonsiderations have, it is lamped, shown that the etiology 
of tvplioid fev(?r appears at the present day in (piitc' dilllTiait light 
ihan that in whieli it was viewed in [irebaetoriologic times. It will lu* 
iiM fiil to Sinn mari/e what has tluis far bemi rendered e(‘rtain or probable. 

TIm‘ development and the inanifi^stations of typhoid fitver are dt'pen- 
<lent upon the l(‘sions in the human orgjiiiisin resulting from tin* invasion 
and till! vital aetivily of the Kberth-Ciaifky bacillus. The typhoid- 
baeillns is not idiaitieal with Baeillns eoli. The relations that (*xist 
l)( t\ve(‘n the twi) miero-organisms, and th(*ir degree of ndationship, must 
he estahlislied by further inva^stigatlons. The growth and the develo])- 
inent of the typhoid-baeillus take pla<*c exelnsively in the body of the 
Ivphoid patient. Th<‘ g<‘rms are thrown olf (‘spetaally with tlie intestinal 
dix harges and urine of the siek, and give rise to new eases of the disease 
|)riiiei|»ally by gaining entranec in a viable condition through tli(‘ mouth 
and the stomach into the intestinal tract of predis|)()scd individuals. The 
entranec of the virus through the air-passages cannot lx? wholly exeludeil, 
hut it is in giuicral of subordinate importance. It is for this reason that 
uiere pr(‘senee in the vicinity of tlu; patient, siudi as suttie(‘s for intcetion 
with tlic acute (Exanthemata, is not adcHpiate for iideetion of ('ven the 
most predisposed individual in the case of typhoid ft'ver. 

l yphoid lever docs not belong to the contagious ’’ diseasi^s in the 
oldt'r siguilieanee of the term. The typhoid virus is (’onveyed directly 
h’oin (lie pati(*ut and his dejeetioiis or through household-artielos and 
healthy third persons — mlrs(^^, attendants, ete. ; or by reason of its 
mark(*d teiiae.ity it remains, under tlu* most varied external conditions, 
‘^HmcIxhI lo various media and for a long tiiiu*, in a state of vitality, in 
m*i('r later t(» giin entrance into the hnnian being, directly or indireetly. 
* > piloid f(*vcr may be conveyi^d for grent distances by means of tlie 
k tluMiiselves or by germ-laden media. The Ixdiof that tjie bacillus 
leaving the body requires further development and matiimtion 
‘'*iti'i(l(E thcj body is untenable in the present state of knowledge. 
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''I'ho principal carrier aiwl disseniiiiator of the typhoid ^rorni is wal^ r. 
Dissemination of the ty[>hoid ^erni in the dry stat(', attached to parti<*li „ 
of ilust, throngii the air is possible but micoinmon. The opinion for- 
merly held that typhoid lever results tiom the swallowin*^ or inhalatinn 
simply of putrid ^ases has bmi wholly abandoned. J)eposite<l in the 
earth, the tyi)hoid utTm may remain capable of development for a time, 
to 1 k‘ spread ii'oni this p<»int throu;^h various aeeid(‘ntal conditions, 
amono- which entrance into subsoil-water, w(Jl-wat<*r, or Howin^ watn* 
plays tlie most important part. A local ])re<]ispt>sition in the scns(* 
eonst:mt imj)reoiintioii of the earth in a ^iven locality with the poison 
and maturation therein eaniHJt be accepted, and still less the p(*netration 
of the pois(»n into the ground-air and infeetion of the neighboring’ peopio 
by exhalati(»ns from the earth. 

The susceptibility to tvj)hoid fever is (‘xceedin^ly widespread. No 
race is exempt oi*, so i'ar as expcTieinv teaches, mat(*rially less ])r(Mli>- 
])ose<l. Tvj)hoid fever has been observed in all civili/<‘d countries ui' 
the (?arlh, in the most varh^l <‘limates and altitudes. Vounj*' persons 
and adoh'scents principally ar(‘ predisj)osed to the disease, and robust 
and well-d<*veloped indivithials in general more s(» than the weak and 
thos(‘ debilitate<l by ilisease. ('hildreii iindtT th(‘ afji*(‘ of oiu* y(‘ar arc 
atta<*k<?d with extreme rarity. AfhT llu‘ fortieth y(‘ar oi* lile the fre- 
<|ueney declines rajiidly. Sex in itself has no mark(*d inflmait'c. Possi- 
bly men, in conse<|uence of social and other eonditions of lil‘e, ai*t‘ more 
greatly exposinl to the possibility <>f iiiH'ctiou, and thereliuv arc* more 
frei|iK‘ntly attacked. 

Ibvovery from one attack of the <liscjisc aflbrds in the majority of 
cases prot(*ctiou i’rom subsecpient atta<*ks throujii^hont the remainder <»!' 
life. A numbi'r ol* imlividuals are attacki*<l a second lime. "J'ln* o(‘cur- 
rence of three or four attacks in the same person is most (*xeeption;d. 
Almost everywhere, es|KH*ially n]w>n the continent of Kurop<* and in 
Kiiii’laml, the majority of <*ases of typhoid fcfver occur in the latter part 
of the year — in the late smnm(*r, the autumn, and the early winter 
months. In contrast with the true* pestilences, typhohl fever has a 
tendency to conlim* itself kx'ally, so that it comnionly o<*eurs in sporadic 
cases and irrou|)s of such <*ascs — hous«‘-epideinics and str(‘(*t-(‘pidemles 
— and under s])eeial (‘onditions it may l)e distributed over an entire ciiy 
or kK’jilitv. 
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II. PATHOLOGY. 

GENERAL SYMPTOMATOLOGY. 

Vkw imitv, infectinus (li.siia.ses exhibit .such great variations as ty])hoitl 
{over ill tlieir nianiuT of onset and their eoiir.si\ One may see the miltl- 
vA iillaeks, lasting only a few days, s<‘areely eonijielling the patient to 
lake liif^ bed, even seareely attended with apprciiaablc lever, as well 
as M'v<‘re attacks, lasting numy w<.‘eks or even months, with high lever, 
iwuA prollmnd general an<l lo<‘al manifestations, and in certain (^ases long 
j)rotr:u^t(*d coiivales**eiiee ; and if, together with this protractiMl type of 
<lis<\is(‘, other cases are observed in which the dis(?ase, setting in with 
iiriusiially severe manilestations Iroin the outset, rapidly attains an alarm- 
ing intensity and jirogresses uninternij)tiKlly to death, the (jUestioii will 
rcpeati'dly arise in the fa<‘e of such diversity of manih^statkms : Are 
they to be referred to a eoininon cause? It ca line even be said that 
age, >(‘x, or the geneml condition of the body exerts a delinih* iidluence 
upon the? course of the dise:is<». Both in general and in detail, fa(?tors of 
an iiiu‘ertain chara<rter are here to be di.*alt with, among which possibly 
the intensity of the infection, c(?rtaiii peculiarities of* the virus, and the 
javdisposition of the infec^ted individual play an important part. Aeconl- 
ingly it is not jiossible to giv(‘ a general description of the course of 
typhoid lover. It will, howev<»r, be useful, in connection with the 
hirther <liscnssion of the subject, to sketch in outline the jiicture of a 
inodi i'ntcly .sovopo or .sev<?re case of typhoid fever terminating in recovery 
in a pr(?vionsly healthy adult. In c4HiiUM»tion with this di'SiTiption the 
pnlhologio anatomy and symptomatology of typln»id fever will be 
discribcd, and then an attemjit will be made to consid(‘r the various 
k»nns o( I'onrse in so far as th(*y have thoon^tic and practi<‘al significaiuH*. 
Period of Incubation. — 1 :'^rom the moment of entrance of the 
i*in into flu:, body t4» the beginning of the morbid manifestation to 
''Inch it giv(*s ris(% a most variable peri<Hl of time appears to ela|)se in a 
«)t typhoid fever. Ft is, therefore, far more dilli(?ult to d(‘termine 
die piTitnl of incubation than in tlu? <*ase of some other acute inf<‘Ction.s 
dixases, *is, for instance, the acute exanthemata. Kvini the time when 
die contaginm is received can but rarely be establisluHl, as this is not 
mere |>resence in the neighborluMKl ^)f the patient or simjde 
^‘^‘itjict with him, but by piwesses that are not susceptible of direct 
"^'I'vation. Nor are the conditions more favorable with n^gard to a 
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]>iT<*isc (.l(^tcrniinati<ui of tlio mil of tlu* pcriocl of iiioiibiition and tli.. 

of tho actual disease, the dividiii^-Iiiic between which i*, 
usually indistinct. 1‘A'cn the beginning of the lever, wliicJi in gene^jil 
is stated to be the most reliable sign of the biginning of the actual 
disease, is subjectively often so little marked that even intelligt'iii 
patients make uncertain statements in connection therewith. 

Taking all of this into consideration, the duration of the period nf 
incnbati(»n can be stated, according to my experic'iice, to be from one or 
two to three weeks. Tlu? casc's arc* worthy of little cr(?duUty, and in 
any event are susceptible of varying interpretation, in which only a f(‘\v 
hours elapse between infection and the beginning of tlu! disease. Tlu* 
observation of a greatly prokaigod ]»eriod of* incubation appears to me to 
be more probable*. Kvery experienced physi(*ian lias obs(‘rv(‘d eases 
in which, many weeks lieforc? the outbreak of typhoid fever, geiuMal 
malaise existed that U])on most careful examination r*ould not lx* 
referred to local disease, and in which the pati(*nts dragged th(*ms(‘lves 
about and felt as if something w(‘re wrong. Su(*h ill-defuu*d languor 
and indisposition in the presence of normal Ixxlily ((*mp(‘ratiire an<l 
absence of l(»cal manif(*^tations are usual in the p(‘riod of incubation 
of tyj)hoid fever, iu contrast with similar periods in other infections 
diseases, as, for instance*, the acute exanthemata already nufiitioncd, 
which generally give rise to no manifestations during this stage. 

An attempt has been made* to divide the period of inenbation ol' 
typhoid fever into a stage of eom]>lete lat<‘iu*y and a ti’ue [irodrornal stage 
— that is, the p(*riod of indefinite IwHlily distnrbanc(‘s. 'fliis is pedantic 
and useless. It is best to say that the jieriod of incubation is, as a rule, 
oeciipi(*d wludly nr in part by morbid luaiiifcstat ions,, while a smaller 
number of individuals infected with typhoid g(*rms may remain entin'Iv 
free from symptoms during this period. An (*stiniate of from o to 
per cent, for the latter group will probably not be too lilgh. 

Among the prineipal manifestations of tlu? jM?riod of* incubation, 
langu«»r, a s<?nse of drawing in tlu? (;xtrcmiti(»s, lieadaebe, sacral ]>ain, 
disturbed sleep, at times with night-sweats, may be mentioned. Tin* 
ajipetite is gencrsilly impair(*d, nausea is presi*nt, tlie patients ef>nipIaiM 
of a sense? of pressure in the cpigjistrium, and often the bowels are c?oii- 
stipated, although diarrhea also may lu* observ(*d at this stage. .Pr» - 
viously healthy, strong, and energetic? persons (?ontinne wholly or in 
part in the pursuit of their work, and ev<*n women may continue* in 
their ac?tivity. Observations of the luxlily temperature at this linn? 
disc*los(* no or hut slight deviations from the normal, even in such 
patients as already exhibit increased susceptibility to temperature- 
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v:iri:itions aiul siro readily chilled on goinj; into riu; oj^en air ov gc'tting 
a cold bed. 

riie aetnal eoinhionceiuent of the disease dates ii-oiii the time when 
flio patients exhibit the. first marked febrile symptoms. Aimmg all of 
the beginning of the disease these ean be l>est determiiKMl 

o]>H^etivelv. Although sonu* elinieians date tlie beginning from the 
lime of going to bed or the aj)i)eamnee of diarrhea, this is indefinite and 
avbitrarv. Tlu; ihinition of the morbid manifestations in well-developed 
<as(s is generallv from three to six weeks. This piiriod (»f the disease 
has been divid(‘d into various stages, namely, that of invasion ami 
advmiets that of a<mie, and that of snhsidenee of the symptoms of the 
di.'^ease. Often a elassilieation is made aeeording to weeks, ha s(‘d n|)on 
tlie t*lini(^•d and the assoeiated anatomic manifestations, hni whieh there- 
tbiv can he only grossly aeenrate hwaiise th(‘ latt(*r a|>|U‘ar at different 
limes. Thus are plaetul the developim^nt t>t* the typhoid lesions, with 
ilieir symptoms, in the lii-st wa'k ; tlie aeim^ of* (he iliswise, Avith the 
eompletion of inte.stinal uh^^nitioin and exfoliation, is assnnuHl to oecnr 
ill the .'^eeond and third wcxdvs ; while the fourth wi^ek is (‘onsidored that 
of the healing of (he anatomic lesions ami of beginning eouvaleseenee. 

In eontradistinetion to other infectious diseases, the beginniug of 
th<‘ febrile stage of tvplioi<l fever is gem‘rally marked by slight, often 
ri [M iitod ehilliness. 'fliis is so much the rule that when a febrili* disease 
higiiis wirli a single siwc're ebill almost any otlu^ disease than typhoid 
fever is thought of. It is known that tiu* absiaav of ebill is to be 
h*l‘«*rred to the gimlual beginning and the slow aseiait of the f(?ver. 
Altlumgli not a few j>atients still hold out bravely, the majority gener- 
ally lahc to tln.ip 1 h»( 1 aft<;r the first chilliness. 

file genenil sense of illnc'ss now increases |>retty rapidly, and also 
the ohjeetively deinonstmblc weakness of tlie pa(i(*nt. This ustially 
(orresponds with th(‘ iiierc^tise in the fev(‘r, whieh at the end of tlu^ first 
wiek may give rise to elevation of the bcwlily temperature to 40^ (\ or 
«»vi‘r ilnring tluj evijiiing. 4^110 pulse is generally full, of good tension, 
and rigiilar, hut aeiudiMtited. In young, previously healthy men, ami 
rrrn m those in middle life, the increase in puIs(‘-fre<|U(‘ney is g(*ner.illy 
u lalively not so great as the elevation of tenij)eritnr(», while in women 
and children the pulse-rate is greatly iiuTeasi*d and apj)ears proportional 
ilu‘ tdevation of tem|KM'iitiire, Towanl the end of the first w(H?k the 
fnbe is often already dierotic;. With the exception of eliildren and tlio 
''>‘'d juul previously debilitated individuals, the paticMits appear eom- 
ixtely sensible during this period. They eom|)Iain of headache, ver- 
tearing in the eai-s, with a sense of intense languor, and they are 
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olV<M) nnablo to MH'iire a <:!<»nifbrtablo position in conrt<X|uence of pain in 
tbo sacral region and tlic extremities. Food is oftt3ii declined, whilo 
intiaise thirst is jrenerally present. 11ie tongue, at first still nioisl, 
heavily <*oated, yellowish white or bi*own, and also the imuxms meni- 
bnnie of tlu* lips juid the mouth, exhibit a tendency to drymiss towaul 
the end (»f the lii^st week, 'flu* not infVetjuent oeeurrence of epistaxis 
at this time is ijuite distinctive, and in some ])atients this may oe< iir 
during the period of incubation. "Flie tlieial expression of the patienl 
is from the outset apalh(‘tie, the fesitiires relaxr'd, the cheeks rerhleiied, 
and the skin feels hot and dry. Only during tin* lirst tew days of the 
f(‘verdoes slight sweating still exe(‘ptionally take place, ( especially durin^^ 
the night. 

During the first week there are geiiendly slight manifestations on the 
part of tlu‘ respiratory organs. A niimluM' of jratients will at this time 
exhibit a dry, short cough, while this is absent in oth(‘rs at fn>t. 
Susceptible patients, it is true, (‘onrplain now and again «)f ine!-ease<l 
ditticulty in bivathing. Objective examirration of th(‘ lungs gener-ally 
dis(*loses nothing to account l‘or this, although hei*(* and there dry rales 
may be audible. 

In the majority of <‘ases the abdom(*n is at first of normal foi*m ami 
not distended. Exc(‘])tionally, some meteorism birornes apparcMit tf)wanl 
the end of the fii’st week. 'J'he epigasti'ium is not nirely tender on 
])ressMr*e, while palpation in the right iliar^ fossa does not elirat any 
expression of jrain. Jn the majority of cases the bowels ar'c noi’inal or 
naistijraterl. IjCss commonly there have been a few loose stools, wliiK* 
diarrhea alom* in the lirst pmaod a|>peai's to bt* less 1ri‘(pient. During 
the last days of the first week some patients complain spontarreously of 
pain and heaviness in the left side. Ju other’s im*r'<*as(‘d sensibility i' 
discovei’cd only rni palpation, ami is dependent upon begiiming eidaige- 
ment of the spleen. 

Tenvard the close rrf tin? first week the pati(‘nt Iregins to approai li 
th<3 acme or fastiginm of tla^ rlisease. During tlie following week ami 
beyond, the condition is com])aiatively srwrax*. Fi'om the anatomic*, stand- 
point the stage is that of ccnnplefed nicdidlaiy swelling of* l\yei*’s patela" 
and the solitary folIiel(»s and the asswiah'd and pi’ogrx'ssive neci’O'i^- 
The f(*vei‘, after a step-like ascent during tlu^ first w<'<*k, reaches it' 
high<*st point at the beginning of the swoiid week, or it rises to a slightly 
higher hwe;! ii]) to the middle of tliis week. The tcmperatiire-enrvc* f"*’ 
a period of a week (»r a we(*k and a ludf pursues the course of a ri'init- 
tent eontinned fi*ver, tlu? variations between moniing and ev(‘ning tcin- 
jK^rature sc^arcrely exeec‘.ding the iiorinul. In milder cases, it is true, 
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)W variation may now be more (fonsiderable, and give rise to an 
i;)tiTiuitteiit typo of fever; wliile, on the other hand, in eases of espeeial 
ritv, alaiormally slight variatwnis may result for days in an almost 
j>nr(‘ continued lever. With reganl to the degree of timiperature its(;lf, 
{III- in <'ase.s <)f motlerate severity Avill rarely be lessj:han C. in the 
iiKHiiing. It may reach -10.5^ C). at mid-<lay, ami in the ev<‘ning it 
iMjtv <*l'ten rise still highi;r, uj) to (A and (wen above. 

W ith increase of tlie fever the lomplaints of the patient gradually 
, ( ;i>c. He lies in an apathetic, stuporous state, and, alt liough at lirst, 
in iiir as Ix^ginning impairment of hearing permits, lie sluggishly 
rrspomls to <|uestions, it b(‘Comes increasingly diflicult to maintain his 
iittcntion. h'ortunately, he now enters a state of narcosis. Should new 
romjilaints aris(^ at this time, or should [irevious pains inereuse in 
inlensity, complications should lie l<Miked for. 

During the day the patients seldom slec'p deeply. Generally, they 
lie with open or half-closed eyes, in a tla<*c‘id dorsal decaibitus. The 
hours of greatest elevation of temperature are ofhai occu|>ied by delirium. 
The liicial ex|>ressiou gradually becomes drawn, and the previous red- 
ness is replaced by pallor with slight cyanosis. The mouth is half-open ; 
flic upper lip retracted, so that the iijiper tet‘th, eovert'd with a fuligi- 
iiMiis d(*posit, ar(» (‘xposed. The lips are <lry, (‘overed with dark crusts, 
and readily blee<ling from slight lissur(‘S. The tremulous tongue 
(‘xliihits the same appearance, and toward the end oi‘ the second W(‘ek 
if heeomes small and thin from exfoliation of crusts ami ejuthelium, 
with a smooth, re<l surface and persisting drviu'ss. Viscitl, bn)wnish, 
sMUguinoIcnt, ol'ten desi(*eate<l mucus a<lh<?res to the reddemMl pharyn- 
geal nincons iiKnnbrane, the soft ami the hard palate. '^I'ho voice is 
lilo’ly to be weak, tonel(»ss, and at times possibly lioarse. In uneom- 
plic at<‘d t!ases the pulse is still full ami regular, though aeeelerated, and 
la the majority of eases markedly dicrotic. The bronehitie manifes- 
ialioiw, whieh were but slight during the first week, now almost con- 
'^antly undergo exacerbation. The dry eongli not rarely annoys and 
dMurl>s the patient. Examination of^thc lungs discloses the signs of 
diihise bronchitis, especially markctl in the posterior inferior portions, 
''lat h in severe eases may bwome the seat of hypostatic or otlier forms 
'•I aiHanimatory consolidation. 

I pnn the hot, dry skin the well-known roseohe appear during the 
days of tlie second week, not nirely even at tlie close of the first 
in the f«)rm of slightly raisocl hyjiercmie spots varying in size 
that of a pinhead to that of a lentil. They appear earliest nj)on 
1 ‘ ‘dKloinen, the back, and the lower half of the chest, extend, if*]>resent 



84 


TYPHOID FEVIUL . 


in large number, to the upper arms and the tlilghs, while the forearm^ 
and the legs are rarely and the iiuv is never oeeiij)ied by them. Their 
development doi\s not take^daee all at onee, but regularly in sueeessivc 
crops throughout the entire s(*cond and into the third week, and in prn- 
tniet('d eases .still later. 

Tlie abdomen, wliieh in the first week of tlie disease is normal <»r 
slightly distended, now g(?nerally becomes more markedly distende<l, 
but only in extremely .severe ceases or in those sulyocted to injudi- 
ciou.s dietetic treatment does the abdominal distention attain a marked 
degree. In not a few ea.s(‘s the state of the bowels nnnain.s nornuil 
or et)n.stipation is pre.'^ent. In another larg(» number diarrhea oeems, 
with from two to four, rarely more, thin, yellowi.di, “ pea-.<ouj>-lik<*” 
evacuations in the twenty-loiir hours. In .severe c:i.ses the ]»ationt is 
slow t<» ask for the bed-pan, and in a mimIxT the stools and the urine 
are voide<l involuntarily. The enlargement of the s]>leen, which in some 
cases had been demonstrable during the middle or at llu^ (‘iid of (he 
first week, now olten b(‘come.s di.stinct below the costal margin or malos 
its(*lf ap[)arent for the lir^t time. At limes, however, its dcfinonslration 
is rendered dillieult by the marked meteorism. "J'he urine, wliieh at tiix 
wa.s abundant, becomes .scanty and high-colored, (icnerally, it contain> 
a moderate amount of albumin — HM^allcd lebrile albuminuria developing 

With a continuanc(j and a partial (exacerbation of the .symptoin> 
de.S(Tib(‘d the ])atieiit rc^aclu'S the height of (he attack. He is now often 
completely stuporous, muttei’S to him.solf, exhibits jerking of the tendons 
and flo(X‘ilIation, tails to ask for either fiMxl or drink, void.s the .stools and 
urine involuntarily, and j>res(‘nts a c(.)ndition most alarming to (In* 
fri(‘nd.s and the family — ^juid not without rea.son. Progni.ssivc c:irdia(r 
enfeeblernent, paralysis of tlie nervous centens, (jomjilieating inflaniina- 
tory aflection of the lungs, int<»stinal hemorrhag(', pcTitonitis, and other 
cornplicsitions may induce a fatal termination, but fortunately not so tVo- 
(|uently as the laity tears if aj)propriate nursing and treatment be in.'^ti- 
tiitixl. The majority of ])ati(»nts enter upon the stage of iTmvery and 
convale.se(m(?e from the middle or the end of the third week, or tlx‘ 
Ix'ginning of the fourth w'eek. " Naturally, this pericxl also is not th'<‘ 
from danger, lliere may be rcerudescenc(is and rela]>.s(*.s, or the lifi‘ 
tlie pati(mt may be endangered by complications and exa(?erbations ci 
such coiidition.s as may have dcvclopcMl during the acme of the di.s(‘:i><‘* 

The tnmsition from the fa.«tigium to the stage of nnsover}’^ is genor' 
ally attended wdth a jxxMdiar change in the course of the tcmpenitnr^' 
The curve, after at times marked fluctuations without appanuit ciui^*’ 
have preceded, be(!omes more or less mark(;dly and often extremely 
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■ jicrinittont, witL a (lijcliniiif? tendency. This is <lesijviiat(Ml tlie stsij^ 
,,f curves. Tlie pulse is now smaller, the lumen of the artery 
u rower, the dierotism has ilisappeiireii, ami the more nearly the teni- 
ju nUiire approximates the normal, the less becomes the frenueucy of 
the pulse, not rarely giving way to bradyc^ardia. 

ICven during the stage of steep curves the skin is likely to be moist 
atiiajes. The roseohe gradually fade, and they are often replaced by 
anntlic'r sinking condition, namely, miliaria ervstallina. The lips and 
l}i(‘ inneoiis membrane of the mouth also become clean and, together 
with the tongue, lose their dryjiess. The appcftite and the sense of 
(hirst return, and tluj patients now begin to ask for food — ii demand 
Ihul soon becomes more urgent ami which often gives ris(^ to annoy- 
ing dilfcrences with the physician and the attendanis. With the de- 
cline of the ternperatun* the patients begin to make complaints. They 

i) e<;oine laerimose or irritable — all manifestations of returning eonscious- 
ncss, and at the same time of an appreciation of their h(‘lplessness and 
\v(*akiu‘ss, which are sliowii also objectively in groat emaciation and 
pallor. Fortiuiat(‘ly for the patient, sleep returns, and with a disap- 

j) carance of nocturnal n'stlessness and dreams the other annoying 
rnaniiestatioiis likewise subside gnalually. Above all, the broneliitis 
disappears, and such pnqjimonic alterations as have (hwelopetl subskhi. 
'riit* (iilargement of tlu? spleen diminishes; the urine hecomi^s more 
ahnndaiit and lighten* in color, again free from albumin, and at times 
is even voided in unusually large amount. The diarrhea often persists 
into (he afebrile perioel, the stools, however, gradually acepiiring a 
d;n’l\(‘r color. 

In favorable (*ases tlie ])atient now gradually becomes free from 
lever, 'foward the emi of the third or in the fourth week the previous 
pliysioh»gic hody-temperature is gimemlly resunuMl, with the normal 
daily lliurtiiations, and in all severe ease's the temperature nsiially falls 
J^dll ihriher below the normal, s«) that morning temperatures of V. 
and IojJj jiiid eveiiiiig temperature of r.irely more than oO.T)® C., may 
he the rule for days or even wc'cks. The pulse, which is especially 
•"'^n'dl, often infreipient and slow, is, lik^the hody-temperatnre, unstable 
'^^'•<1 reatlily variable. Slight mental or physical divsturbances give rise 
U) flight (devation of t(‘niperature, and cause eonsider.ible tmnsitory 
irequency of pnlse. Tn other respects also the extremely 
'diiat<‘d eoiivulesceiits are readily excited without feeling especially ill. 
'j/ 'Ids time, provided there bo no compliaUioii on the part of the 
^ the ])atient exhibits great liunger. All of bis thoughts 

^^ lleetioiis revolve about the iiigesti«)ii of focKl, and the large, covetous 
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ovos wifli which lie follows (.'verv iiiovt'iiicnt of the nurse or the phy.<i- 
eiiin, from whom he hopes for fulfilment of his tlesires, sire (‘hsimeteristi^-. 

It hsus silri'sulv been in<liciite(l tlisit during the period of involutioj, 
and that of convah'scence the psitii‘nt is exposcxl to th<‘ danger of re(*ni- 
des(‘(‘nc(‘s siiid relsipses, sind even at this time life nuiy he threatened by 
hemorrhage ami intestinsil iierfonition. Among the remaining (langois, 
InMl-smvs, (M’vsijH'las, ami absc(*sses, tlio scHjUehe ol* pneumonisi, especrisdly 
pleurisy and empyema, sis W(‘ll sis psirotitis, typhoid laryngitis willi 
nleeration and neen»sis of esirtihiges, may be mentioneil. Changes in 
the myoeardium also insiy at this time assume sm alarming Men- 

ingitis and other severe disturbanees on the pari of thi* central nervcnis 
svstcMU are Ibrtunately less common. All of these* and still other dis- 
turbances snbseijnently to be d(*seribed in (h‘lail nisiy ipiickly i*aus(? :i 
latal issue in the course of a fcM' hours or dsiys, 4)r siiler long-continued 
sulfering may terminsite eitlu'r in recovery or in ilealh. JIow IVeqiieni 
are weeks of lu>pe ami fear, ami finally everything to have been in vain I 
Whiai recovery' finsilly takes jdsici; sifter eomplieati'd, long-prolraetcil 
convalescence, it is, fbiinnatcly, mon* frcijucntly compl(‘te thsin in tin* 
ease of many <-thcr infectious disesiscs. The pati(‘nts generally recover 
with rcnisirkabh^ mpidity sifter subsidemte of the local msmifestsilioiis, 
and their nutrition imjiroves, so tlmt thev . present the well-known 
picture of the eonienteil, fsitteiuMl typhoid convales(*cnt, 

SUMMARY OF THE POST-MORTEM CONDITIONS. 

The following section will be compsii-ativeh' less comjirehcnsive ihstii 
some otlnn-s in this work, as a part of the fsicts that might be considcicil 
here will be treatid of in other sections. Thus, for convenience in 
descriptions, detsiiled statements as to the morphology" ami the biology 
of tile tvphoid-bacillus have* alrwidy iK*en insule in the section eii 
Etiology and will be made in tin* si*<*tion on Disignosis, wliile in tin' 
section devoted to sm analysis of tlio indivkliial symptoms it was impos- 
sible in rnsinv places t*> i\\o\d a fnll ileserijition of the sinatomi<i altera- 
tions. I Ixhevc that this apparent irrcgnlarltv has rather contribiilol 
to comprehensiv(*ncss, and thsil it is the best im?iins of eliminating 
otherwise misivoidable n*pctition. 

EXTERNAL APPEARANCES. 

Accordingly as death has taken phice during the first stage of tlir 
diswise, Avliether as a result of the severity of the irdeetion or of intes- 
tinal hemorrhage, or of otliiT sudden aecideiit, or in the secrond sfngf* 
after jirotracUd suflering or in conscHpienee of severe implications, 



pATir()LO(;v. 


«7 


i ^uTniil appwirances of tlir IhmIv may hr (Hamotrii-ally op])osit«\ Tn the 
rvent the body is ^eiiendly well nourished, th<‘ skin smooth and 
1 n-e, the laver of fat often well <lev(‘lope<l. FretpUMitly th<' nMuains of 
jsuliaria ervstalJina are present, wlilh* rosnihe or traees there'of are never 
■i|)j)H‘eial)le. Tla? miiseles are dry, toiiuli, and dark red. The blood 
t xliibiis a diininislK'd tend(*ney to eoaji^ulalioii ami is exeeedinjrlv dark. 
Till* lari»e veins are j^enendly filbnl with dark, loose riots, ami the tissues 
■ire ^n nerallv the seat of considerable iinbibiri<»n of bl(»od, 

'fhe l)odi(\s of those <h'ad after a protra(rie<l attack of the disease* 
nth n exhibit, in contrast to the eomlitions just deserib(*d, (extraordinary 
einariatioii, with a pah.*, d(^<({uamatin^ skin, oeeasionally abscesses, 
riinineles, and secondary ule<Ts of eonsideuible size. Not rar<‘ly bed- 
son*" also are pres(»nt. At times there is (‘d(*ma about the ankles. TIkj 
inaselrs in sm*h eases iwv wasl(‘d, l>ale, and infiltrated with serum, 'fhe 
hlood aI>o app('ars lii^htia' and dilllnent, with a temhauw to the ibrma- 
lion of pah? or wholly colorless <*lois. lbil(‘ss proroimd cardiac or pid- 
Mioiiarv eoinplieations are pivstnit, tin* bodies of typhoid |)jiti(*nts exhibit 
lividitv of th(* l*ar<? s(*ldom or in but slij»‘ht depv(\ Post-mort(*m sn^- 
Lcillation also is <*oin|)arativ(‘ly litth* mark(‘d. Tin* tendency to pntre- 
rariion does not 0(*eur so early, and is not so markcnl as in other infee- 
lious diseases, as, for instane**, typhus tever and small-pox. H%or 
mortis persists for a ri'latively lonjr tinu* — at any mte, longer than in 
lyphns tev('r. 

MUSCLES, BONES, AND JOINTS. 

'fhe ap|)rar.mre of tin* ItlUScles in gem*ral has been referr(‘d to in 
the drscripiioii of tlu* gc'iieral app(*ai*:im‘(\ Their (*ondition is, howfWtT, 
when (‘onsider(*d in di'tail, oftiai striking, particularly when death 
has o<rurr(‘d at the height of the disease. The dry, brown ish-rcnl 
nnis«*|(‘s, nsenibling smoked nuxit and presenting a dull luster on sec- 
tion, are iViable, although they a]>p<‘jir firm to the touch, fn places 
tiny picseiil a striati? oi- ])um;tate, grayish-yellow or pale-y(*llow diseol- 
‘nalion. At times entire* groups of museh*s aeepiiro this appoammv, 
‘■>lHrially in eas(‘s in wliieh death oceiirs from the middle of the 
third to the fourth wec'k of the disc'ase, or ev(*n later. T1k*s(? 
<oleratious may actually involve all of the* voluntary mus(*l(*s of the 
h“dy. Pl^(y most frecpieiitly evident in the large thoracic iniisc'les, 
the abdominal recti, ami the muscles of the thighs, especially the adduc- 
Not rarely the museles of the tongue and of the diaphmgin 
to be invadved. 

^ h<* muscles, when most aft'wttKl, fn.H]iiently exhibit ruptures, 
‘‘'gethep extmvasations of blood — ^fin indication that they are not 
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of j)Ost-inort(’ni grigin, but luiv(^ fl(*velo|KHl <luriug lift*. Altbougb tlioso 
muscular la<*(*niti<»us, to which Rokitansky first and Virchow subst - 
qiicntly calkil attention, occur also in the course of other acute iufoctions 
diseases, as, for instance, typhus fever, they appear to be especiallv 
tVe<juent and extensive i»i cas(‘s of typhoid ftjver. 

^ria* microscopi(^ appearanc(* of the muscles aft'eeted in the manner 
descrilH‘d was studied with esp(‘cial care* by Zeuk(*r, who dislinguislud, 
in addition to sijnpl<*, non-d<‘gencmliv(* atn)pliy, two other varieti(\s ol’ 
deg(*neration, the granular and fatty, and the waxy, which he found 
generally associated or eombiiu*!!. The |)ortions of innsele und(*rgoino 
waxy degeneration, <*sj)eeially b(*twi*en the second aial the fourth week 
of the dis(*ase, exlnl)it the firm ninsistency already mentioned, and 
an appearance at first striate and punctate*, lluai grayish red, and suh- 
stMjuently waxy gray or fisb-incat-like* ; whih* flu* granular and fattv 
d(.gen(‘nition Ix'comes manifest by change in color, marked |)allor or 
yellowish discoloration, only after it has existed for a long time and 
has attainiHl a high grade of intensity. Tin* appearanci* of the* deg(*nciv 
atc*d musedes may further be<*onic es]H‘eially eons])icuous from the I'aet 
that the lieinorrhages previously mentiom*^! may l)e asso<*iat(*d with 
the degcnenition. At times tlu* extravasations of blood appear :\> 
striate and ])imetat(* figures, wliile at other times, as has beeJi mentioned, 
they form extensive hemorrliagie eolleetions with destruction of the inns- 
cidar tissue. The distribution of these lacerations and liemorrliago 
throughout th<» muscular system is (piito irr(*gular, in contrast with the 
distribution of waxy degeneratiem, which often is symmetrical. Natii- 
nilly, they will In* found most iretpiently in thos<* situations that asv 
involve<l in tlie degenerative process in gn*jitest d(‘grec and (*arliesl. 
Aceordingly, tlu*ir prineijial sesit is the abdominal rec^tns, more often tlif 
lower than the upper half, the greater and h*sser peett)ral, and the ilio- 
psoas. I have obs(*rv<‘d them in a niimlM*r of instances in the l)ice])sand 
triceps of ihv. arm, and remarkably seldom in the addiu*h>rs of the thigh, 
eonsid(?ring their fre<pient involvement in the waxy form of degeneration. 
The further disint(*grati()n of such ftxa, with the |M*enliar changes in 
their contents, has ofh*n given rise to tin* opinion that musele-h(*mato- 
inata may undergo su])pnrjition. Althoiigli, from existing bactcriolo^i«‘ 
knowledge, this possibility cannot be wholly exclnde<l, yet it must !»<' 
exceedingly uncommon. True ninscl<>absccsses in tlu* course of* typhoi<l 
fever appmr to be* rare. [ have observed tlu^in in a numb<*r of instjinces 
us part nianifest^^ition of seeoudary septic j)roccsses. Receaitly, attention 
has be(?n repeidxelly ealltd to rauscle-abseesses due to the pyogeni<‘ 
activity of tlu* typhoid-bacdllus. 
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Tims, Cahni(lni(*kv ^ has observed <lurin^;^ life an absress as lar^;:e as an 
ill the j^^reater peetoral nmsele which contained only typhoid-bacilli. 
TIC'S rjisc is especially inter(?sting further on account of the demonstration of 
persistence of the Kberth bacillus in the living body. The indi- 
viihiiil who was subjected to o[K*mtion in Decend)ei\ 1894, had had an 
aii:n k of typhoid fever in Se])tomber, 189:1. 

44i(‘ bones and the joints are involv(*d much less commonly, 
ihcuoh ill a more varied maniH‘r. Attention htis been dir('ctt‘<l to these 
iisious, espeeially through the Avork of IvecMi.- In his lati*r work he 
<(»Ilcctid 2.*»7 eases of ostitis and periostitis, and .since then numerous 
Ollier ciises have been reported. So far as ba(‘teriologie investigations at 
presi nt go, not a small luimlxu' of eases of jieriostitis and ost(*omyelitis 
in the coiir.'^i* of typhoid f(*ver are due to the baeilliis ol‘ ICberth ((.'oriiil 
and l^‘:nr). This organism was isolated in pure culture from 4 out 
tif o cases reported by Parsons.* From the lifth <^ase Stajiliylocoeeus 
pyogenes was i.^olated as well as na<‘illus tvj>hosiis. Typhoid periostitis 
and the geiuM'ally a.ssoeiatiHl iuHammatiou of the eontiguous superficial 
portions of lumi^ usually oexair during the lattiT eour.se of the disease, at 
tiu* earli(‘st dtiring the period of steep eurve.s, but generally during tlu; 
lirsi part of (^mvah'seeiiee, but may occur late in eouvaleseeiiei?, and 
even months or years after tlui attack of fever. Bruin * has rei)orted 
n!n‘ ease, from Avhhdi the lyphoid-baeillu.s was isolated, oeeurring six 
years after ilw. primary attack; and Braschke**’ has reported one oeenr- 
ring -even yc^ars afterward, (iiiineke^ has found the bacilli in the bone- 
marrow during the di.sea.se, and in .souk^ ea.ses as lf)ng as four mouths 
:ifi(‘r ronvaleseeu('(\ It is probable that they may remain (luieseent iii^ 
tile litMie-marrow for very long perhxls of time, and only give rise to 
inHainmat<»rv e<iuditious when a eoudition of loealiztMl lowerinl re.sist- 
jnu*e, possibly ilue to injury, oeeiii’s. A'oung ]>ersons, and genemllv' 
tliose at about the age of pulxTtv, arc preferably attaekiKl. T have, 
Imwever, (»bserv«*d tbe condition also in young children and isolated 
nist:inc(‘s in eldi-rly individuals ; once, for instance, in a woman, forty- 
>‘ ven years ohl. The long, liollow bones, ami among these the femur 
‘‘nd llu^ tibia, arc* attaekc'd most fiXHpiently ; also the sternum and the 
ob.s (Hclferieli) have been involvixl in isolaleil instamH*.s. In young 
th(‘ process in tbe long Ixinos begins pref(‘rably in the region of 
***" <TTl»ysis. 

' /•//«. Umuhrlmn, 1805, No. 48. 

^ Imiht Leetupi.'s, ” 1870, SmUhsunUin. MtscrUaarnns CaUrriionfi^ No. 8lX). Also, 
■yiifprnl. Complif.iitioiix uml SripirlH Ilf Tiiphuid Fever, I’liiliulolplus*, IflflS. 

^ Mat., 18t)l. Jh/iiik Ifij/tkl-HH Ifnftfiifnl. Hr/«i/'iD, vol. v. 

' 'l.e 0 FiirUe/ir. der Med., 1894. 

' Jclin. W<ie./i., 1894. 
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The (list'jiso of tiu* bone may occur in one or in .several ]>arts of tin. 
skeleton at tlie .sune time. Occasionally, it is confiiuKl to a small are;i. 
ami may undergo involution without injury to the bone; while in otlnr 
instances |)eriostitic absc<‘.'^ses may tlevelop, with extensive Jiecrosis of 
the b4)ue, and even ni))ture into tin? joint, with all of tin* concomitant 
dangers. Termination in th<* formation of exostose.<i, whi(^h has hern 
m(*ntiom*d especially by h'rem^h (*linicians, app(*ars to lx* <‘xce<‘<liiii»lv 
ran*. 

Tvphoi<l alK*<*tions of tin* joints, which may app(*ar as monarticular 
(»r polyarthadar, ami as suppurative or sim])le inflammatory .*<erous proc- 
esses (Keen, St romeyer, \'olUmann), have hitherto reecm**! little thorou^rli 
anatomic study. The suppurative lesions appear almost always to he 
the* nsult of <*omplieatin<»: .*^eptic(‘mia.‘ PonfK‘k“ has, however, made a 
thoron<jjh stmly of the ehan«*es in the bone-marn»w, ajul has diseoviaed 
«*onditions .-suai^estin;^ those pn‘sent in the spleen and the lymphatic 
alamls II(* des<'ril)(‘s p(‘euliar large* <rll.’<, containing as many as 20 red 
bl(KMl-(‘or|)nscles and more, in the bone-marrow 4)f those* d(*a4l at the 
lu*ight of the di.<<*a.se. During convah‘sconc(* tluse strueture.<, |»n'viou>lv 
im*ntioned by Xeumanu ami Hizzozoro, evi<K‘ntly undt‘rgo sm*h trans- 
formation that the* red blooel-corptisek's an* transformed into laigc 
clumps of pigment or masses oi‘ tine, ilark gramd(‘s. When thoc 
cells are pn‘.<ent in large, number tlM*y impart a brownish-red cedor 
to the bone-marn»w, which persists for .some time after complete 
recovery has taken i)ljiec‘. 


DIGESTIVE ORGANS* 

Refen*nc4* to the condition of the* tongue and tin* mucous membraiK' 
of the mouth ami pharynx has alri*sidy been made in th(* ih*seription of 
the g<*neral !«ymptomatology. h'urth<*r (M.>n.sideration of this, (*s]M.*ciallv 
h) the interesting typhoid lesions of the fauces and tlu* pharynx, ref(*rrcil 
to by liouis and »lenm*r, will be given nnd(T the symptomatology, 
the <lead body they are re[)n*s<*nt(‘d by rouml(*d ulcers of varying si/c, 
at times confluent, ran‘1y, h(»wever, of great (*xt(*nt, but exeeedingb 
shallow, and eov(*re<l by :i thin, grayish-yellow, n'adily detaclud 
d(*posit. Louis claims to hav<* «d)serv(‘<l similar chang<*s down into tl»‘ 
esophagus. It sln>uM lx* mentiom*d additionally that, acc^ording to 
lloflmaim, the museidar structure of th<* tongue is not rar(*ly invailved 
in waxy <l(*generation. KiirtluT details with regard to the salivary 
glands will be given in (*oniu*crtion with the analysis of the indivkhial 

^ K!»cr!n{iv<T, Draineh. Arch. f. kfin. Med., 1880 , Bd. xliv. 

* Virehuie'‘is Arehiv^ 187 -, Hd. Ivi. 
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At tin’s plan* it will only bo mentioned that they are often 
•niind enljir^t*<l when <lejith has taken plaee at an early staj^e of llie dis- 
'fhey then appeiir firiiKa* than normal, dark(*r, diseolored brown- 
;,!i vril'ov <»r yelltnvish r<*d, ainl on mieroseo[)ie exaniinatioii they 
in addition to evidiaiees of hyperemia, cloudy swi‘llin*^ of the 
^l.iiMlular cells. 

’flu* stomach and the upper part of the intestine occupy a siibordi- 
place in relation to the remainder of the small inteslim*, the lar^e 
III .‘.-line, and the ivM^tum, with rcji^inl to tlieir anatomic lesions. 
Mveii )e earlit'r obstTVCTs and all of those who fldloweil them 
iiu'iition tiic <»ccurreiice of <k‘ta<?hiiient and punctate* redness of the o^s- 
trie inneous membrane, particularly in the vicinity of the pylorus, at 
times will) numerous superficial erosions, or a marked mammillatcd 
aj>pcar:me(\ I^onis had already shown that these lesions represent 
iintliiiu 4 * at all sp(‘eil1e. IJlccnition of the (‘Sopha«^ns and stomach occa- 
simially (»ccurs. Mitchell has reported such a ease and reviewed si'venil 
ntliers. I'rom none of these have typhoid-bacilli been isolated, and they 
:nv |)ri»hal)ly due to a socou<lary process. vStrictnrc of the esoplia^^us 
t'nllowino; typhoid fever rarely occairs. Sueh eases have been reported 
l»y PaelNard," ]Mitcli<dl,* and (»thers. Probably this eouditioii is ilue to 
iM'icairi/aiioii of the seeondary ideers. The alt(*mpts of Cornil ‘ ami 
( liaullard-’ to eslahlish a peculiar typhokl aifeetiou of the slornaeli in the 
Innii of focid actamndatioii of lymphatic elements in the nnieoiis nietn- 
ln’aac yet n’lpiires eorrohoration. In the <lii()demim also at times, in 
my <*xp( iienee less eoinmonly^ than in the stoma<*h, swelling: and red- 
iK ^^sof (he mueons iiiemhrane art*. pres<mt. In one instance I observed 
>ujM'rrK.i;il cro.Nions. Sp(‘eitie h'sioiis of this portion of the int(*stine have 
Jila wisi* not as yet been (k*monstrate<l with (*ertaintv. 

Ot enormous importances and dominating the (‘iitire ])i<*tnro of tlie 
•ni.itoiiiy of typhoid fever, how<*ver, are the lesions pre'sent in the midelle 
•aid lower ])ortions of the int(*stim*, from the lowt'r thinl of the jejumim 
<l»>\Mu\;n'd. Jleforc enteriii<>^ n|Km a destailed eonsieleration of tlu*se, 
“*ac L!:eiu*ral statements as to the anatoinie; ami to|)ooTaphie conditions 
m.n |)(» nmdo. Tn aeeordanec with th<s (conditions present toward tlie 
^ ’ at lif(i^ the bodies of those dead of tvphoid fi'ver Irecinentlv exhibit 


hoi inn. likely to he es|M*cially niarkc'd and uniform in distri- 

^ Jail m ;^]| diu-estive tiilx* only avIk'u ext(*nsive j)eritonitis 

P*c-(nt. Wlieii this is absent, the disfention invulvi*s preferably the 


fff»p/{Lns Hasp, Jiep.^ vol. viii. 
df. ^ 


* Mr(f. ISOS. 

* Gais. hrMnn. Sri. 1880. 
T/icffc de Paris, 1882. 
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largo intostino, and gonorally the small intostino in l(?ss tlegrtn?. ' AVIk-h 
tlio colon is uinisimlly long or occupies an abnormal situation, or cxhibiis 
atypical arrangoniont ot‘ its convolutions, tbe^ small intostiia? may lx* 
entirely covered by it. The lower |jortion of the ileum is often (if 
normal caliber, or even contmoted. The uppt‘r |>ortions oi* the small 
intestine often exhibit moderate or even marked nu^teorisni. (b'neralK 
on external inspc'Ction of the ih»uin, especially its low(‘r portions, dark 
linear s[)ots can be S(M*n opp(»sit(^ the attachnuiit of the mesentci’y. <)ii 
palpation these; ('xliibit a denser ixmsistency than the rcinaindcT of llx* 
inh'stinal wall, and, as will be diselostnl on opciiing the intestine, tlicv 
correspond to the spccilic typhoid intestinal lesions. This condition is 
dependent upon a peculiar inflammatory hyperplasia of the lymphoid 
strueiures, which, in a(‘t;ordan(X‘ with its seat in tla* small or the larnc 
intestine, occurs as hypcr[)lasia of IVyer's patches or of the solitaiv 
follicles. 

Tiretonneiiu was pr()l)a])ly the first who directed attention einphaticallv 
and intelligently to the typhoid lesion of the intestine. 11(3 considered it 
sp(3(*ific, although he compared it with the variolous lesion of the extcrii!i! 
integuniciit. Similar upinicais have l)(3en expressed by other ol)si‘rvers of 
the same and ol‘ a later period. In the celebrated hook of Louis, however. 
es])ocinlly in tlie scicoud edition, the intestinal lesion is chxirly reeogniznl 
and in the main thoroughly d(38cribcd. 

In tlu? detailed description of the typhoid inb'stinal lesion seveijil 
stages ar(; approprial<*ly r(3cognizod : 1, the stage of h\ ptu’cinia ; 2, that 
ofinednllarv inliltration ; .*1, that of necrotic? (lestruetioii and ni(*eration ; 
and 1, that of (;i<‘atrization. In gen(*ni4 these anatomic; stages corn- 
s])ond with certain ))ortions of tlu* clinical couix*. ft shonld, howc'vcr. 
be borne in mind that the intestinal lesion do(s not dtwelop :nnl 
extend simnltaiuHaisly and uniformly, but ratber in stagi's, often di.'- 
tribnt(Ml ov(*r a eonsidend)le period of time, and it likewise mulcJ- 
g<K's involution in a (x>rn,spoiiding manner. Tbo lower portion cf 
the ileum and tbe neigbborhood of tlie ih'oeeeal valve are gcau'rally 
attack(;d earliest. Often the? impr(?ssion is created as if the ]>roci‘Sf’ 
extended gradiially or in stages from tins point. Jbit if it be taken 
into eonsid(‘ration that ndapses and re(;riidescences of lyj>hoid fev(‘r are 
attend(‘d with renewcnl involvement of the intestinal inn(;ons meml)i’aHe, 
it can lx; nixha’stood that by no menus rarely the various stages ot 
the sp(*(;itie I(.*sion, riamcdy, infiltration, sloughing, uIc(;ration, and even 
eornpk'h; ci(?atrization, can be studied iu the same portion of Hie 
intestine. 

1 lu; first stage;, tliat of hyperemia of the intestinal mu(?ous mcin- 
brane, ^vliich probably oeeu|)ies the beginning of the first week, in 
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. *i„staiici‘S oven the entire week, is not umlerstood in detail, on 
the exceeding mrity with which opportunity for aimtomie 
is atlord(Kl. Rokitansky and Trousseau Ixdievc^d that at 
tlii^ Ijvporeinia of JVyer’s patches and t lie solitary follicles occurs 
iIk‘ linvrunner of ineHlulIary i niilt ration ; (.'ornil an<l Ranvier also 
r! liiu to liJive made similar observations. In a c-jise of suicide 1 have 
,>lK< rvcd ill the middle of the first wvok detachm(‘nt and marked liypia- 
i of the miuHiiis membrane of the cecaim,.the adjacent portions of 
the ilcuin, and the «)lon, with slight swelling of the agminate and soli- 
t;irv folli<‘h‘s. Th(‘ fre(|uen(*y, the extent, and the depth of these* alt(*ra- 
iu>ji^ in the iiulividual (*as(*, wheth(*r they may be wanting, whether in 
< i>cs of so-called abortive typhoid fever they do not giv(? rise to further 
Ic-ums, \vh(*th(a’ in (‘ertain varieties of tlK* disease the difliisi^ witarrhal 
swelling of the intestine reaches especially high grades of intensity, 
;n«‘ all (jiK'stions that await answers based upon more extensive 


('Xprncnce. 

With the Ix'ginniiig of th(i second week, in s(*vere <‘ases probably at 
the en<l of the first, medullary infiltration takes ]>lac(*, |>robably with a 
|ps-(‘n!ng of tluj diffuse hyjwM'emiu and swelling of the int(‘stiual mucous 
incnihriiiie. In general, *Peyer’s jiatches appear to be somewhat in 
;nl\jnn*i* of the solitary foUh'les with regard to the evolution of the 
|U’or(ss, Not rarely entire changes are observ(*d uniformly in both, 
while infiltnition of the solitary follicles preceding that of Peyer^s 
|*Mlehcs d(M‘s not appear to b«? frecjiient. 

In <licir form and situation, the typhoid lesions naturally eorre- 
spniul in general to their aiiatomie substratinii. They are oval, with 
llieir longiiiidinal axis (»orresponding to that of the int(*stine, are 
diiiatcd principally in that portion of the intestinal canal opposite 
ilir* nusenterie attaehment, and generally ajipear as sharply cireum- 
i^viihetl, disk-shaped, even fuiigus-shapcHl formations with overhanging 


in;n’gins. At first greatly raldened, they .subse(|ui*ntly aerjuire a grayish- 
reil er, at the lieginniug of exfoliation, a gniyish-yellow t*olor. The 
of the patelies, which may pmj<x*t trim 3 to 5 or (jven up to 8 
Tuni. al)ovo the intestinal mneous membrane, is at times smooth, at 
nllicr limes slightly granular or even somexvhat nodular. Tlieso irrogu- 
l-iiiti(‘.s are <loul)tles>s due to the fact that some follicles entering into the 
of the pateli have not yet become completely confluent or, at 
arc not swollcm to the level of the siin'onndiiig tissues. The con- 
• ’'h nry^ tlj^j infiltration, and the cl(*])tb to which they exfc^nd 


•‘y* ‘‘Mremely variable 
*eneli clinieians are in 


in differcot cases. Even at the |>rc\sent time, 
the habit of making eertain distinctions in this 
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n^sptrl. Aceonling to tlicin, tin* soft patches jumI tlio hard jKitdies i.f 
Louis play an important ruk that is not (piite oonipivliensible from «mii 
pres(ait point of view. 

'fhe nu*<hillarv swelling is hy no nicins always conlinod to the limit, 
of the patches. At times the iniiltration extends beyond them to t)i,. 
adjacent mueons membrane. Ihider such < a rcu instances s(*v(*ral inlil- 
trated patelu‘S may coal<‘see, and, in eonse<pUMie(*, peculiarly shajMd 
elon^atetl formations in tlie <lirection of the axis of llie bow(*l may ofron 
result. In other cases, on the other hand, the |)ai<*hes are only partiv 
involvcHl in intlltration. Generally, the coalescence of the intiltran.l 
jiortions <K*cnrs pndbrably and most extensively in the lowermoi-l |«,p, 
tions of the ileum just above the ilc'oceeal valve and in th(‘ adjacrni 
|)ortions of th(» cecum. 

The intiltralion <»f the solitary folli(*Ies commonly ju’esent in additim, 
to th<‘ swelling of the patches, and exhibiting in diifen‘nl cases the in<»H 
varicMl distribution throughout the large intc^stine, and at times ('xtend 
ing into thes sigmoid tlexure and ev(»n into the rectum, giv<'s rise t«» tlh- 
f)rmation ot‘ roundish, grayish-re<l or greatly h‘<ld(‘ne<l (*levatii>ns. In- 
qiiently suri*ound('d by a garland of vessels. They project above* (lie 
rnncoiis mendirane to tla; size of a p(‘a and larger, and, like the patrluv 
not rarely exhibit an extension of the intlltration Ixyond the origiii;il 
limits of the follicles. I'hoy may then develop into large fnngns-sliajxd 
formations up to threc-cjuarters of an inc*h in diameter. With tin* coin- 
nuaicement of inv<dntion they generally assume a yellowish eok>r, and 
then, es])ceially if of modenite size*, atMjuin* a pustular appearance. 'I'lu' 
continuanee of medullary swelling, in both the agrninatt* ami the soli- 
tary follicles, is bri(*f. Alrtsidy in the seeoml we(*k, oft(‘n at its Ixgin- 
ning, involution s(*ts in. ( ases of comimMieing (*xfoliation as earl\ 
the tifth and tlx* sixth <lay of the disease have be(‘n recordiMl. In con- 
test with these, it Is tnu‘, oliservations also have been mad(‘ in wlmli 
llie irdiltrations exhibilrKl no sign of cornmeneing disintegration at lii‘‘ 
end *)f tlie second week. It may be objeettMl to these statements ilxit 
tlie d(‘termination of the exa<?t day of tlie disease is dif1i<*nlt, but, asii 
n'snll of nne<|nivoeal pcasonal observation, I believi' that they are '*'^11 
founded. 

Involution of the nuMlullaiy swelling may in genenil he hronglil 
about in one of two ways: either in the form of aetnal absorption el 
tlu^ |>atlmlogie pHuhiets, (»r, as is by far the more eommon nu^thod, in tin 
form of' nem'osis, with subsecpient exfoliation and the fomiation of roi' 
r('spoiiding iile(?rs. Both of those varieties of involution are frerpienih' 
observed in tlie same intestine; even in the same pat<*h, simple abMuf' 
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ii coniinonly occuirs in jissncintion witli uloomtivo prfK'e.ss(\<. 
(j‘ it 1)(* rcineinl>(M‘e<l, as has boon in<li<*at(Hl, that tho various stages of 
t|j.- l.-ions in the' same body ^merally exhibit various jrnules of evohi- 
t.,.n Mixl involution a(‘oonlinj^ to the ])ortion of the. bowel involved, it ean 
1^,. (•oinf>rehendeel that oeeasionally almost all of the anatoniu^ processes 
(I, -rrilMMl niav be obseu'ved at the ssiin<‘ time in the same bowel. Just 
ill r(s|)(‘et to infiltration, with regard to rej^njssive altenitions, so 
(lir IN ver’s pateh(‘s are genendly somewliat iii advance of tho solitary 
iMliclcs. With ndereiiee to the? ri*gres.sive ehangc^s in detail, the iiifil- 
iintions that <lisappear by absoiption jr<Mier:illy at first jiresiait a grayish- 
vrlhav discoloration, and tlu'n progressively collapse, at first at the 
liter and from this point towanl the periphery. In the j)ar1s involved 
ill necrosis the first iiidiealioii of this pro(*ess consists in a certain spongi- 
ness and swelling of the tissue, fretpieiitly with reaetive redness and 
lninera<*tioii of tiu' surrounding miieoiis membr:iii(\ J^lie patches ami 
follicles Iluai ae<|uin* a grayish-yellow, next a pale-yelh»w or dirty gray- 
i-li-vcllo\v color, and soon be(?ome from <lirty hn)wnish green t(» ilark 
olivo gri‘(‘u from imbihition of the eon tents of the intestines, espeeially 
ImI**, so that tin* intc.stim? in e(»nsequ<Miee presents to the iiiexperieneed 
oh^erver a most remarkable ti|)p(^sininee. 

A.'' lo the immediate eau.<e of the neerosi.s, Virehow was of the 


ojMnioii that it. is a form of easeatioii imi(?h lik(‘ tlmt occurring in tuber- 
culosis ; while Orth thinks that it is an anemic necrosis due to pressure 
cvcricil on (he l)lood -vessels in conse4jmMie<' of the great liyperplasia of 
llic cells. Ill iliis eoiiiu‘elioii the Avork of Mallory^ on the histologic 
cli:nii;vs in typhoid lever shouhi be mentiom‘d. He concludes that, ihie 
t » llic action of a toxin produced by the typhoid-liacMllus, there is a pro- 
lil*‘r.ili<in of tmdothelial cells. These cells are phagocytic^ in eharaetcT, 
and ili(‘ swelling of the intestinal lymphoid tissue is due almost entirelv 
t'» iluar formation, 'flu* necrosis, he thinks, is dnc' to oeeliision of tlic 
'‘ins and c?apillaries by fibrinous thrombi which owe their origin to 


‘ ‘'licncration of phagoeytie ecdls ])en(?ath the lining endothelium of tlu^ 
M‘>.'cls. He* dc»sc;ribes a similar prcH*es.s oeeiirring in the mesenteric 


and the sph'eii. 


^ “• procMjss of exfoliation is nnvly eipially advanec'd and equally 

all parts of one |)atch of Peyer, so that (»sehai>? are gcmenilly 
' tin own off in ono piece. This takes plac'e, as a rule, in larger or 
^ ‘‘ pJUiieles, ill one situation more sn pel’s eially and in anothc^r more 
Patches, in which lietweeii still sloughing portions ulcerated 
' ui c‘onseqiien(?e of exfoliation, ai*e ali’eady present, generally acquire 


* Jnitr. Kj'p. Med., vol. iii. 
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a peculiar irre|>fular appeaniiice. Tlitw have been designated pla(|nr> 
giurlW»es by J^oiiis. The more lai’e exfoliation of the sloughs as a \vln»i(; 
takes place pnTenibly in the extremely d(‘nse areas and in those pn- 
seiiting deep infiltration (])huiiies diires). 

The ulcers leit after exfoliation (d*lhe sloughs attain a variable depth 
in axx'oixlanee with tlu* extent of the antecedent intlltnilion. At times thrv 
searcu?ly penetrate Ihc^ inueous membrane; at other times they extend 
down to the mnseular coat or even d(‘stroy a layer thereof; and at still 
other times the entiix^ muscular <‘oat is destroyed, so that the ulcer 
extemls to the serous layer. Kveu this is often greatly thinned, ev< n 
down to adi‘lieat(‘ menibrane. The margins of the ulcers are sliarp, aiul, 
j)articularly at the l)(‘ginning, are steep in consequence of still-existiii«r 
infiltration in the neighborhood ; the latter, however, soon disappears. 
The edges are generally little, if at all, detacluxl. The base of the ulcer 
presents a mori^ or less dark-red appearaiure shortly after exfoliation hjr 
been completed, ami it is often still eovenxl in various places with small 
remains of sloughs. The older portions soon exhibit a slaty discolora- 
tion. The intestinal iileei’s assume the form of th<* prxivious ar(*as of 
infiltration only in so far as these have not undergone involution l>\ 
simple absoi-jition. It is worthy of mentitm that large confluent ulcers 
may form in place of the confluent patches, and that th(?se are nmst 
frccpieutly situated iu tlu* neigldiorhood of* the ileocixxd valvci and the 
l(»weriiu»st portion of the ileum. 

The uleei’s resiilting from the solitary folliel(*s g(»nendly attain a si/c 
from that (»f a lentil or a ])ea up to threenjuarters of an inch in diameter. 
Th(? longitudinal axes of the larger uh ers are not mixdy direc^tly trans- 
verse to the axis of the intestine. In the rare cases iu whieh a iimuhcr 
of ulcers lie close together, even annular idc(*rs with subsequent stem>si«{ 
of the large iiit<*stine may occur. Further exhaision of the typhoid 
ulcers after exfoliation of the sloughs I beli(*ve, witli other observers, to 
be uncoinim)ii. On the other hand, gnuliial d(*epeuing of the uleeratioii 
is probably m,t at all rare, so that ulcers may oeeasionally give rise to 
pertbration at a time when irompletion of the pn)ei\ss of cicatrization 
might be exj^ceted. In the majority of cases, however, pca-foration docs 
not result from such soeomlary extension of the ideer in depth, but Invin 
the oircumstance that the infiltration fn)m the outset extends dowm to, 
even involves, the serosji, and that, after exfoliation of the slough, such 
a thin, unresisting membrane is left that it is not able ti> Avithstand tlic 
prossuixi of the intestinal contents. There is aeamlingly a good ana- 
tomic basis for the m(»st frequent oeeiirrence of perforative pcritonin^ 
at a time when exfoliation ol* the sloughs takes place, while the secoiidaiy 
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,in rin<»n nientionod explains in part the oeciUTcnee of perforation at a 
,|i |;,rrr |M*rio(l of the disease. 

Iw east's in which il(>Jith has resulted from intestinal heniorrlui^e, the 
jinininist is sometimes eonfrontcHl with the most tliflicidt and the simplest 
erimical prohlems side l)V side. The excessive, rapidly fatal hemor- 
?ir»v take place either from liU‘g<^ intestinal vessc'ls oi)ened in the 
j>n.('(ss of exfoliation, and whose stumps are readily demonstnihle, t>r 
niaiolv fnun capillary vessels, so that even on |M>st-mortem (‘xa mi nation it 
m;iv !»(' dilliciilt to demonstrate the source of the massive lieuiorrha^e. 
TIm- lu'inorrlia^es from large vessels are observed esjK'cially when the 
sn-i'allcd indnratc'd j)atehes are exfoliate<l as a \vlv>le or in large masses. 

hk'cding taking placii froni eapillari(?s or from nunuM'ous minute 
vc.-st'Is is not rarely enco»mtered in the (“arlier stages of necrosis bel*ore 
cxiolialion (d’ th(‘ slough. Under such circumstances a few, or many, 
or almost all, of the sloughs are found to he spongy, friable, irregularly 
villous, snffuse<l with bl<M>d, and blaekish rc‘<l or dark in color. These 
cases liilly explain tlu; Jh'cjueiit occurnaice of (M)|)ions intestinal hcinor- 
rlijiiTc in tile wirly stages of typhoid fever before the eloso of the scH?ond 
week. 


Cicatri/ation of the typhokl ul(;ers <ieeiipies as long a time, an<l often 
a lon^^('r time, than th(^ [)re<»(HHng stages of intestinal alteration. That 
the most exttMisive uleei’s with relation to size ami depth also require the 
huiiicst time for healing is a matter of course. No doiiht, umler the 
iiilliicnce of general jihvsieal debility, the pro<5css of liealiug may l)e 
alaionnally protraeted even in the presence <»f less pmfound ideeration, 
III this category the <M)nditi<)ii <leseribed by earlier writers as atonic ulcer- 
ation is in part to he inclndcMl. 


Aft('r cicatrization has taken j)lace tlie affected areas are still some- 
what ([(‘pressed, thinner than noriiKil, snKxdh, and at first lighter in 
‘•elor than the surrounding tissues. Siibse(|nentlv tluy become mon* or 
I»‘>s markedly pigmentcxl, either diflfiisciv or pivterablyat the margins. 
^ hi account of this ehang(? in the cicjitrices, as widl as their shape and 
I‘«’i<ioii, the previous oceurreiKx* of an attack of typhoid feviw can often 
iccognized in the di'ad IxkIv after the lapse of months or even years. 
* a matter of course that the lymphoid structures at the sites of 


I’Uivious infiltrjition and ideeration are permanently destmywl. It is a 
diseussion whether intestinal villi are regenerahHl <jver the 
Uokitauskv, Klebs, and Bii-eh-Hirschfidd support this vdew, 
.Is ih(^ result of a eonsldemble anatomic ohserx’^atioii I can agnic with 
•‘Hi as to its occurrence. In genend, examination of a considerable 
‘ of bodies dead of typhoid fever will disclose the widest 
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variations with n^gard to tlio number, size, depth, aiid distribution of tlu' 
typhoid iileers in the difteivnt portions of the. intestines. To what extent 
individual (‘onditions, or the severity or mildness of the infection opi r- 
ate, eannoi rwidily be stated, as no explanation lias as yet ])een fortli- 
eoining for the fact that the intcaisity of the intestinal lesions varies nun li 
during ditlereiit ej)idemies. Age and sex appear <*l(»arly to determine 
dilferenees. In ehildnm the extent of the medullary swelling, both ni’ 
rover’s patehes and of the solitary folHeles, is on the whole not so great 
as in adults. 'Phe sloughing also is generally not so marked as in the 
latter, and this eireiimstanee explains the greater nirity of intestinal 
liiMiiorrhages and perfomtive j)eritoniti.s in ehildlaxMl. I ■ndonbttxlly, also, 
involution of tlu» mednlhny swelling by absorption is more eoiispieiions 
in ehildren. 

With regard to the iiuniber of iniiltraUxI IVyer’s palx^hes in the imli- 
vidiial ease, some intestines are observed in whieh not more ihaii I> to a 
altogether are atfec^ted. In contrast with these eases are others in whieh 
scarcely a single patch in the lower two-thirds of the ilenin escajx s ; in 
which the neighhorhood of the ileocecal valve is almost contimiously inlil- 
trated and is thereby <*onverled into one large ulcerative surface. Not rarely 
the vermiform appendix, with its follienhir apparatus, is greatly involved in 
the morbid [)roeess, and it may oeeasionally l)e the scat of ])erf()ralion. I 
have observetl as many as oO <liseased patehes in a single body, and I know 
that other writi'rs have spoken of a still larger nuinher. A nuxlerate nninlM r 
of intestinal ulcers is far more, common, however, than a very large nnmher. 
In a study of vl04 autopsies that I made in Ilamburg from the eml of l^Sf) l«» 
1887 with relation to the mmiher of ulcers, in 2()8 eases the specific intes- 
tinal lesions were discrete and in great(*.r or less miinber. With reference 
to the localization of the ulcers, the notes of 7)77 autopsies at the llainhnrg 
and Ixiipsie hospitals are available. There was involved : the eeciiin in olO 
csises, 88.31) per cent. ; the <*eenm (ollen together with the veriniforin appen- 
dix) in 247 cases, 42.81 per cent. ; the colon in 184 easels, 151.81) per cent.; 
the jejunum in 41 cases, 7.10 |M*r rent. ; the rectum in 12 cases, 2.08 percent. 

Just as variations o(?ciir in the luimher ami the intensity of the intestinal 
ulcers in flitfereiit localities and opideniics, so are variations in localiznlieii 
U) he observed also. It is Jiiterestiiig, for instance, that Hoffmann, in llio 
epidemic at Ihisle, observed involvement of the large intestine in 40.3 per 
cent, of (itises, ( iriessingcr at Ziirieli in 40 per cent., while in Tiihingen tlii? 
localization was ohservaxl in 24 per cent The most common coinbiuatien 
in the seat of the intestinal lesion is apparently the ileum, the ileocecal valve, 
and the cecum ; with this is freriueiitly associated involvement of the fii>=t 
|x>rtion of the colon. Ijcss common than this combination is involvement 
of the ileum alone, or of this and the lower half of the jejunum ; ami still 
less common is involvement of the cecum and the colon alone, or of ll‘<^ 
lowcrmast }K)rtion of the large int(n«tine alone ; while exclusive involvement 
of the descending colon down into tlie rectum is prohaldy least comiinni. 
Ill the uppermost portions of the jejuiumi, and csjxicially in the duodennin, 
I have, together with most ohscrvei*s, never found any specific nlcerati<‘>*- 
It should, however, he mentioned that Hamernyk observed such a conditie'n. 

In the same number of 577 autopsies I found the frequency of intestinal 
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,, lorfviion and consecutive peritonitis t<i be per cent. These figures are 
ilfnc i identical with those obtained by Mundiiaon from a collection of 4Mr> 
s t'rojii various English and French hospitals, naintdy, 13.8 per cent, 
■rii- of Murchison, as well 5is iny own, are coiupile<l from a long 

J, .- ( t! of years, and are thereby free from accidents due to the character of 
^i.ijlviduai epidemics. How great variations may occur in individual epidem- 
:.s is^linwn bv the observations of lEoHinanu at Basle, who found perforation 
if oidv '10 250 autopsies — 8 ])cr cent. The seat of the perforation of the 

iJ.wrl corrcspoiKls with regard to its frequency in general with that of the 
l u jilixation of the ulcers. Of 04 perforations that I have stmlied in tliis 
foiiiicdion, there was involved; the up|)er portion of the ileum in 5 cases; 
I lie low(?r portion of the ileum in 39; the ueighhorhood of the ileocecal 
valve ill 7 ; the vermiform api^ndix; in I ; the colon in 11 ; the rectum in 1. 


Having considered the specific alterations in the niiKioiis nienibrane, 
ilic cundilioii of those portions of the large and the snuill intestine that 
an* not inv<»lv<Ml in the jiroeessesof infiltration and ulceration may now be 
dix-nsM'd. ITpon this point the anatomic observations are not so systeni- 
atir and extensive as would be d(»sirablc from the elinieal jioint of view, 
(iincrally, ndenuiees are found only to the ebaraeter of the nuicoiis 
iiK'nilirane in llu; immediate vicinity of tlie intestinal infiltration and 


nhvration, and especially lliose alterations are mentiom‘<l tliat are most 
iiiiiinati ly related to those processes. As, however, the intestinal 
symptoms in (*ases of typhoid fev(‘r — that is, diarrhea, iiieteorism, 
l ie. — inidoubtcfdly do not at any stage of the discstise stainl in direct 
n lation to tin? intensity and extent of the specific lesions, they must be, 
at least in part, explicable from the eomlition of the remainder of tlu' 


iiit'.Minal inncoiis mcnibram'. Doubtless, it would bo found upon 
lurtli(‘r investigation that extensive catarrhal alterations, particularly 
ni the first weeks, exert a determining influeneo. 

•'"'till another (jiiestion obtrudes itself not alone from the theoretic, 


hnt also from the practical standpoint, namely, Can typhoid fever — that 
the s|)e(Mfic infections disease induecMl bv tlie bacillus of Elx'rtli — 


also in the absenev of specific intestinal lesions? Even the patho- 
anatomist, vvho from tlu? rigidly objcM'tive stand})oiiit of the results 
•d post-iuort(?m examination might be disposed to ansvver this (|nc'stir)n 
ni rhe mgalive, nmy hesitate, with a knowledge* of c;is(*s presenting sneli 
" lit ulcers in such small number as have been numtioned. In the 


•nic way tliat dijilitheria may be unattended with the formation of 
|!‘^^*'!‘*‘**^*'* and acute exanthcnuitn without characteristic eutaneous erup- 
t|j^. folli(»n]j|r appanitiLS of the intestine may certainly, though 
' ' *‘^n*(Mnc; rarity, be involved in minimal degree in eases of ty]»hoid 


Vlniost every experieiuxxl elinieiaii will recall eases in this (ron- 
in which, after most careful coiisidenition of all of the circum- 
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.sUiii(*(*s, typhoid ffvor lind hcHiii diagnosed, but upon }X)st-mortom oxain- 
(»nly the gcMieral appeaniiux^s of ji profound infeetious disen^^ 
without .speeilic^ lowdization were found. Unfortunately, such eas<s 
were forinerly not examined baeteriologie^dly. Proof .still sereins u> 
be wanting that typhoid fever ean oeenr with no lesion whatesci* 
in the ga.stro-nitestinal traet during any .stagf' of the disease, 'fliis 
pos.sibility, however, must always 1 m^ borne in mind, and several 
autlientie eases have bec'ii reported where lesions eould not be foninl 
at auloj)sy. 

The changes in the mesenteric glands stand in most inti- 
mate relation t(» those of the intest im*. '^I'hey are as eonstantly enlarged 
as the Iyini)hatie strnetnres of the intestine*, and like them exhibit the 
ehar.u^ters of medullary intiltration. In general also the loealizatioii ol 
the proeess in the glarals eorresponds with that eustomary for the into 
tinal lesion, so that the glands in the lower part oi* the ileum, thce(*euii), 
and the adjacent parts of the colon an^, on tlu^ whole, involved mo.'^t fVe- 
(piently and in greatest degree; whiletho.se in the upperino.st part of 
the small inte.stine and the low'(Tino.st ])art. of the large intestine* inorr 
fretjnently remain wholly free or are but slightly involved. This eorre- 
spondenee will naturally not bo found (M)m|>lete if large numbers 
eases are studied. Under exceptional cirennistan(*es pndbnndly involviil 
portions of inte.stine may exhibit slight glandular involvement, while, on 
the other hand, a slightly developtMl intestinal l(*sion i.s .sometimes asso- 
eiatiMl with dispro{)ortionate glandular hyperplasia. 

'^rhe enlargement of the gland.s almost always extends far Ixyoiul 
the narrow' zone of those mo.st clearly related to lh(^ intestine, (gener- 
ally, those of tlie stomach and the pcu’tal fi.s'^nre, as w'dl as the retropeii- 
toneal and the bronchial glands, are involv(*d. The changes may extend 
even still further to tlu* lymjdi-glands in the vicinity of the mouth, the 
larynx, and the deeper structums of the fauces, as w(?ll as to those of 
the neck and the inguinal glands. 

The enlargement of the nmseiitorie glands do(*s not begin mueh lat(‘r 
than the infiltration of- the lymphatic structures of the iiite.stine. Iho 
glands become prominent as early as the eomniemuanent of the secoinl 
week, and attain their gi’eat<*st size at tla^ lieight of the di.sea.se. 1 h* X 
are then gener.dly from the size of a peii to that of a walnut, or even 
large as an egg, tensely ela.stie, from grayish red to bliii.sh red in color, 
globular, and writh a .smooth or somewhat nodular surfaccj. On .«('( ( 
the projecting glandular stru(*ture is more markedly rfKldcncd in ihr 
corticsd than in the mednllary portions, the latter at times presenting 
gniyi.sh rcxl, and in the center even a yellown.sh red, a]>pcfirance. 
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exam iniit ion the process is finiiul to be similar to that seen 
river’s patches arul the intestinal follicles. 

TIk* involution of the {glands kec'ps pace with that of the intestinal 
The swelling grows progressively less, the color becomes paler 
U'im the ecMifer toward the periphery, and the glands may thus, simply 
absorption, return to their normal size. This mcKle of inv*>ln- 
t ioii is, no doubt, the more (‘onmioii and prevalent one. Not rarely, 
!i(»wcv\ er, it is pr(*c!i?ded by a process of sf)ftening in the glands. This 
inav he present in small single or multiple an^as in various parts of 
llie olaiid. The softened mass may then undergo aljsorption directly. 
Less coiiiMionly larger portions of the ghind or evcai the entire gland 
iiafleru'oes softening, and involution will then he mneh more difficult. 
Under th(.‘ most favorable circumstances there may be gradual inspissa- 
linn, t(‘rininating in ealeiliiation ; occasionally, however, pcrforsition and 
parrinl or even general peritonitis may msult. 

lyiver and Biliary Passages. — It is remarkable that the best 
Mhs(‘r\’4‘rs make directly contradictory statements with regard to the 
rnmlitien of the liver in the typhoid cadaver. While some describe 
the organ as intact or but little changcxl, others describe quite constant 
alfnation.s in its structure, discernible e,ven macroseopically. These 
omtradiclions are <l(q)endent primapally upon the fact that the stnictui'c 
ofrlu? Iiv4‘r (‘xhihits alterations of varying distinctness at different stages 
ofthi* disease, l)ut that these are at no time likedy to give rise to eonsid- 
<'rah](*, constantly recurring changes in volume or shape. While the 
liv» r a|»|)cars hyperemic, firm, and somewhat enlarged during the early 
t‘'hrilc period, it becomes flabbier and lighter in color at the height of 
Hie disease. The condition ivpres(Mits the comnu*nc(Mncnt of panMichy- 
nialous ehangiNs, th(; progre^ss of whieh kee|)s paee with tliose of the 
diseas<» in general. 


In th<* mickllo and towaixl th<‘ end of the second week tlie flabby, 
wliiit friable stru(‘tiire of the liver presents n|)on section a ])oculiar 
pule, grayish-brown appeanince. The outline of the lobules, which 
I’uvioiisly could be seen distinctly fn)m the snrfaee, now appeal’s 
hiMrd upon section, and at times, ami especially in some parts, entii*<‘ly 
''Elevated. Ill not n few eases the liver on secthai presents a vari- 
:»ppt-U’an('e : in some areas of gi’catcr or h^ss extent marked 
^' ^' MMjition with a yellowish tint, in others better preservation 
' ^ - ntliiio and of color, which more nearly approaches the normal. 

.ij»poanin(;e shows that the parcnidiymatons d(»generation is not 
‘ de.veloi)od in different degree in different parts of the siime 
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Microscopic exaniiiuitioTi of the tissue of the liver discloses, in 
correspondence witli tlie results of luaeroscopic cxainiiiatiou alinos! 
unexceptional ly in tlu> fehrih* sti^e, more or less advajjccd alterations in 
the liver-cells. Tlujst* appear at liivl alhuminous and fSitty, p'annlMr 
and turl>id; and they then lu'cnnie swollen and Idled pr<»|rressively Aviih 
lar^e and small ^I’anuh's and fat-drops, and linally break up into 
iletritus. The degenerative process gcaierally begins at the jjcripheiv 
. of the liver-lobule, and rarely aihiins the sjiine d(‘gree at the center even 
in its further progress. At fii’st the gnnudar and turbid cells can hr 
cleared up by additi«)n ol‘ acetic acid; but subsef|uently, if progressive 
fat-iiililtrati“n takes the place of albuminons granulation, this will Ik‘ 
possible in but slight <legree, if at all. In eases of especiallv sev(To 
onset and long duration the parenchyniatoiis (hgeneration and tlu' disin- 
tegration of the liver-tissue attain so inarluxl a dt‘grc*e that the organ 
becomes <liminishwl in size, flabby, and ])ale griyish-ycdlow in color, and 
is thus suggestive of the comlition obs(*rv(?d in acute yellow atro])hy nl' 
the liver. 

Wagner’ described as a spcxafic foitureof typhoid fever the presence 
of small, gcnendly interacinoiis, grayish-white nodules in tlu* liver- 
tissue, which he described as aceuinulations of lymphoid cells, and 
considered analogous to the lymphoid hyperplasia of the intestinal 
follieles and the similarly eonslitiited luwlules of the peritonenin. 
Hoffhiaun observed tliesc? formations in ,‘18 of 200 eases, but lie 
b<Tu‘ved them to be aetually still more c'ommoii. Later examination^, 
however, have not shown them to be 2>c*enliar to typhoid lever, as lln v 
have hern observcnl in other infec*tious diseas(\s also. IJeed,- fr<»iii a 
study of these so-ealled lymphoid mnlides, e^iiieliided that they are noi 
^ composed of lymphoid eells, but tliat in llie earlier stages the abumlant 
nuclei ])rescnt arise in lesser part from tlic disintegration of nuchd of 
the liver-e<*IIs, ami in greater part arc those of ])olymorphonuclcar leu- 
kocyt(*s which have wamlercMl into tlic necrotic area, lie thought il»‘* 
ne<*rosis Mas pr(»bal)ly not <luc to the iinmcdiale presence of the typlmid- 
bacilhis, but prol)ably <luc to the; action of a <*irculating toxin. Mallory ’ 
thinks tli(*rc arc two varieties of the focal lesions: one consists in d^* 
formation of phagocytic cells in the lymph-spae.es and vessels around 
the ])ortal vessels, ami is due to the a<*tiou of the toxin ; tluj other i;^ 
due to the obstriK*! ion of liver-t'apillarics by pliag<)eytic cells, derived 
chiefly hy embolism through the [mrtal circ.ulation of cells original mg 
from the endothelinm of the bloo<l-vesscls of the intestine and s])ken. 

' Arch. d. Jleilk.j 1860. * Johns Hopkins llosp. Rep.^ vol. v. 

® Z»(;c. cit. 
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j i),' livcr-cTlls lying between the oeehitleil (capillaries then undergo 
and disappear. Heed was able to show no intiiiiate relation 
Ixfwrrii the lyph(»id-ba(nllus and these areas. The eharaeter of 
l|.^. i)i|c corresponds Avith the (extensive elm ng(\s in the parenehyma of 
ilw liver: and this se(5retion, in wmtmdistinetion from that in other 
;nuic inUrtions dise^ises, is geiiemlly light in color and lim])id. Its 
vjMvllic gravity is between 1010 and 101b, as compared with from 
liVlW to 1030 under ordinary conditions (IlnViiardel). Much less 
(•Miiinioiilv, as is the rule, for instancM', in typhus fever, it is viscid 
and dark. 

(Jreat inh'rest 1ms recently been attnictod to tlie aiiatoiTiic altenitions 
in llie large biliary passages. I Jleenitive and even diphtheric pr(K*i\sscs 
ill the wall (»f tlii^ gjill-bladdei* and the large biliary passiigcs, with 
soeondarv dc^struetion aij^d abs(*esses^ pcrfonitive peritonitis, 

liad previously l)(H*n described as niixi oeciirivnccs (Andnd, Jiouis, 
Jenner, Ii(‘nd<‘t, Rokitansky, and othcers). A fter (lilbert andGirode^ 
had iirstd(‘nionstnited typboid-bacnlli in the gjill-bhukh^r, Gliiari showed 
that iho neerotitj proeessc's in the biliary passages w<?re in gcniend due 
principally to tlu\se organisms, and that tlaw could \h) regularly found in 
tlie gall-l)l:idder. lie was able to (hmionstrate the bacilli in 20 of 22 


autopsies. Similar observations wore made l)y Rireh-llirseldeld,*^ who, in 
agrt^cnient with Glnari, <;oficIiid(^s that the gall-bladder probably eonsti- 
tnh s a eoinuKni and important source for reiidection. 

In addition to direct exteension of the nleerativ(c pro('(‘ss in the large 
hiliaiy passages to the surrounding hejMitie parenehyma, abscess of the 
liver may otnair in casi's of typhoid f(cv(n’ under ot I U'r (conditions also, 
•I' part manifestation genenil pyemia and as a I'esnitof se[)tie throm- 
hosis ni l)ran(;h(>s of the ])ortal V(Mn, which is usually dependent iij)on 
ale(*mtiv(‘ and supjjiimtive e.o!iditioiis of the inh^stine, especially peri- 
t>i)hlihs and paratyphlitis. For a more dectaiU'd description of th(?se 
'ondiiions retenMiee may be made to the elini(*al pail of this work, in 
''hieli my own elinieal expcrieiiees and those of other observers are 
>“rM!‘,lcd together with the anatomic. 

Changes in the pancreas are mentioned by few Avriters on 


of iheij. r('lativ('ly slight irnpoilaiKH;. Among okhu’ writers, 
and \Vagler,‘ Louis, and Murchison refer to the (wxrasional 
'‘aio'iKH} of indnnition, eiilargeinent, and liyperemia of the orgjin in 


■'''/w. Mty/., No. r>8, 1800, and ihmpt^'cud. dc la soc.. biol.^ 1891, No. 11. 
‘‘ mrd. ]|or//., 189:3, No. 22. 

] d. pa/h. Afiat, 4 Aufl., Bd. ii., S. 694. 

inucoso^ Gottingen, 1762. 
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the bodies of those deiul of typhoid fever. Hoffmann ' was tlie first to 
devote Mttentioii ]);ntieularly to the panereas, and he observed dumps 
similar to those in the salivary glands re<'urring witli eonsidoral>|(* 
rtgiilarity. lii the first periml of typlioid fever the gland is geneially 
cnlarired, liard, grayisli red, and even more deeply red in color. On 
inicroscoph? examination there will be found dilatation and overfillinjr 
of the smaller and smallest vessels, with serous infiltration of U,,. 
adjacent, still-intai^t ])arenehyma. In the later stages the ]>ane.r(‘a>, 
\vhi(»h at first was (‘idargeil, bmmies discolored and ])rcsents a gniyi^h- 
vellow or oven grayish-brown appc^arance. Toward the end of tln‘ 
attack the I'amTCiis again becomes diminished in si/e, and upon eoinjilrtc 
re(H)very a<H]nin?s its normal consistence and color. In the smmd siago 
the incrcttisc in the size of the gland appejirs to be dei)endent upon 
enlargc'inont, multi])lieation, and active division of the (.‘dls, and tlir. 
discoloration upon albuiiiinons-fatty deg(jncmtion. 

' HEART AND VASCULAR SYSTEM. 

Tattle is known eom*(;rning the analomii; condition of the myoeardimn 
in the initial and the first febrile stage on aeeoniit of the rarity of d(*;iil) 
at this period. ( lenerally, the size, consisten<*y, and color of the inyocnr- 
dinm an* <lc*scribed as normal, although, even in e^irly stages, iiuMvased 
friability, Habhiness, dilatation, cs|)ecially of’ the right half of the heart, 
and discoloration of the heart-muscle have ol’Um been numtioned. TIicm’ 
e>onditions almost constantly occur in the height of tfio disease and llio 
snbstMiuent eoiii’se of tlu^ i’ebrile stage. This was known aln*ady to 
ciirli(?r observers. Tiaennec? “ s]>(*aks of “ softening ’’ of the heart, witli 
violet or brownish-yellow disctdonition. Subsequently, Louis, Stokes, 
and Ilokitniisky gave descriptions of the nuunoscopic changes in tiu* 
heart-nms<*I(* at the h(*ight of the attai*k of ty]>hc»id fever that at 
the jiresent day are still considere<l nuxlels. Natunilly, those observers 
were unable to advance materially the clinical eompnduMision of tliese 
conditions. Ft is only within recent tim(*s that a clear insight into 
tin* nature of the fiinetional <listurl>ances of the lu^art in cases oi 
ty])hoid fever has been ohtaintMl as the result of a large number ot 
valuable studies of tlie liistologie erbanges in the myocardium. 
first, under the hwlership of Vircdiow,-’ a number of parencliymatoiis 
changes and consecutive reg(?nerativo proetjsses were established hy 

* /jor. clf., p. 191 et arq, ^ 

* Traitv tf^. V ivrtlinfr^ soroml edition, 1820. 

® See the tainoiis articii; upon panmcdivniatous iiiHnninmtion in VirrJimv's 
Bd. iv. 



PATHOLOGY. 


105 


i; f irlicr,' Zcnkor,- Waldeyer,'* lloffnianii/ ITsiyeni,^ and others, to whleh 
,-!il)soi|uently iiddwl a knowledge of interstitial intlainniatorj’ pim^- 
lirst iiidieatod by liayeni/' and reeently materially advanced by 

]{,.nil>crg.‘ 

Among the panmchymiatous allemtions, eonskleration sliould bo given 
ri.illy to albuminoid granulation. Ij(;ss eommoii, especially ius (?oiu- 
witli other infec^tious <liseasc.s, as, tl)r instance^, diplitlieria (Rom- 
hciii), liitly, and in isolated cases hyaline, waxy degimeration have been 
nhscrvcd. In addition, there is remarkable enlargement of the nuclei 
in die fin’jii of elongation or <listentioii almost constantly, at least in 
adults, with abundant <leposition of pigment in tludr vieinity (Itom- 
herg). 'fhe mi is(;le-ti hoi's llu^mselves often exhibit a sort ot* vaeiiolatioii 
:in<l a |u*cnliar ehange in the form of numerous Imnsverse tears — niyo- 
eanlile -eginentaire (Renault) — which, how(*vt‘r, von liiieklinglmnsen, 
/(uiker, ami niceiitly also Romberg an» <lispos(‘<l to consider as ag<»nal 
]>n nil lets. 

Thr |)arcm‘hymatons alterations have bec'ii foiiml inlicarls presenting 
inaeroscn])i(‘ally little <*hange, as \\M as in those that from their external 
apjietirances had to be (k'sigiratcKl as friable, brittle, discolored, and 
dilated. Tluy involve both the left and the right sidc‘ of the heart, ami 
:i|>|)ear to be more extensive^ and more constant in the outer ami inner 
layi rs of the myocardium than in the middle layirrs, which, however, 
aisfi present considerable altemtion at times (Romberg). Not much of a 
deliiiiie iiatiiiv has as yet been detcrmimsl with regard to tlic relations 
llic parenchymatous <*hangcs and the clinical symptoms. 

1’ idler knowledge? exists with reganl to interstitial niyocanlitis, which 
«‘.\liil)i!s inicroscopieally the < ‘ha me ten’s e)f true interstitial intlammation : 
roimd-ccll infdtraliein be^twceni the large?!* musede*-bmielle\s, which cxtenid 
hnni this point be‘twe?en the finer bnndk*s ; e*apillarv e'e’tasis, the v(?ssels 
“lie n being gre-atly distemekel with white b]eH)el-e*e>rpuscle‘S, In adelitiem, 
iH’ciiliar atri‘e*tioii eif the smaller and smallest arteries of the? myo- 
'"udiiiin has l)e*e?ii eleserilx'el by Krene*h eibservers (ITayem, Martin) 
ami fre.*e|uent, ami been dcsignaleHl oblite’niting endarter- 
Ilayom claims to have e>l>servcd this especially in a number of 
' in which suddeni <le?ath oeHMirred in eedlapse. He» ele\scril)(\s the 

1.1 urtirlfi upon pMreiK*hyrn:it*>Uii inilaininution in VirrJunr's An’Jiir, 

*'t- Niii. 

/.4.J- lUg Vvr'dnikrmiqeH dff leiUkurliehKH Muxkehi in Typhnn nbdonmialin. 

18r,4. 

^ I '/•(•//(ijf jj IW. xxxiv. * fti"'. fit. 

' (hp/nis. 7, 4, mi. etjiathnl., 1870. 1869. 

' a. d. med. Klin. z. Leiprir, 1893. 
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allbction as an inflainniatoiy hyi)t*r|)la>iia of the <*elhilar elements (»f’ 
tile intiina of the smaller arteries, which as a rivsult suft'er eonsiderahl,. 
thjek(‘ning- of tlu‘ir walls ami narniwing of their lumen. Romlxijr 
has been abh* to verify these (»l>si*rvations only in isolated instanees, 
and lher<‘lbri; with j»xH)d reason expresses doulit as to their freqiieia v 
and j^eneral signiiieanee. So far as is known, tlu* inflammatory pixiet-.^s 
extends in such a way that both the n»‘ht ami the left sid(‘s of the 
heart are involved, tin' latter generally in greater degree and ]>ref- 
erably at the apex and th<*. base. JhiinbtM’g Mas able to d(‘mon- 
strate that the myocarditis freipiently originated from similar inflam- 
matory jiroeesses of lh(‘ (vis<‘<*nd) peru^ardiiirn and the endo(*ardiiim. 
Ai^5 elinieal ex perienei^ also shows, the int(‘rsf ilial myoearlitis ap|)(*ars in 
a majority ol‘eas(‘s to undergo etanplete involution, without leaving fniu- 
tional or anatomic disturbances in the myoeardinm. In rare instances 
(von Leyd(‘n, |{omb<‘rg) jiermanenf fdiroid changes <*an probalily he 
dcMuonst rated. Whether al)seess of the? heart may be a resnlt has not 
been demonstrated. 

In contradistinction from other infections diseases, endocarditis, 
especially that involving the valves and terminating in valvular lesions 
of the h(*ar(, is exlr inely ran*. Vegetative or ule(*rative cndoeanliti> 
also only exceptionally comes und(‘r obs<?rvation (( Jriessingc'r, Lieber- 
meister, IJouehut). Sev(‘ral east's have bet'ii reported in which the 
tyjihoid-baeilhis in pure culture was isolatetl from the aftet'ted valve. 
Probably the lesion is usually tlue to secondary infection with the 
pyogenic cocci. Romberg has called attention to focal, generally mural, 
endocarditis beyond the limits of the valves, and ihanonst ruble only on 
mi<*roscopie examinalicai. It ajipeai's rarely to acquire considerable 
extent in cases of typhoid fevi'r, and to acquire elinieal signifieam?e only 
under special conditions.' With a certain d<*gree (»f preferenei* it 
extends decqily l)y way (d' the vessels or t\io. intersti(?es bi'twinm the 
musel(?s, thus giving rise loa diiwt tnuisition into myoi'arditis. Aeeonl- 
ing to Romberg, more or less extensive round-cell infdtmtion, the s(»mve 
for which consists in a dense network of small veins ami ('aj)illaries in 
this situation, is presiMit more friMjuently in the depth of the visceral 
layer of the pi'ricardium, at the jumrtion b<‘twe<*n it and the* superli- 
eial layers (d the mytteardium. This inflammatory process also extend!^ 
prefi.'nibly dc^ejily into lla* myoeardinm and rartily towanl the surface el 
the pericardium. ( Jross forms of pericarditis, M'ith fibrinous deport- 
or fluid infl.ammatorv effusion, apprc'(?iable macroscojdeally and giving 
rise to elinic^al manifestations, is, accicmlingly, quite ex(*eptional. I*' 

' Sot‘ tho. M])])r(>|iriiiU? scoiion in thocllniciil part. 
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i al lied inritaiiocs, it is true, T have found fibrinous deposits upon the 
.^ rit ardium, ill asscXMiitiou witli w)inpli(?ating croupous pneumonia, and 
j,2 i fl w iiislances purulent |KU*icurditis as a part niaiiifesbition of eoni- 
j)lir;)tiiig sepsis. 

'l lie eliauges in the large vessels, althougli responsible for a number 
n( not uneoinrnon clinical manifestations, have as y(!t not Imkmi thor- 
oii«dilv studied. The veins arc more frcnpiently aftected than the arte- 
lit's. 'ryphoid phlebitis apj)ears to be the usual cause for phlegmasia 
alha tloleiis during eoiival(*sccnce fi*oni typhoid fever, wliilc a spetaal 
variety of arteritis is probably responsible for spontanet)us gangrene of 
tlio extri'inities, which, fiirtunately, is rare. The anatomic alterations 
that talv(^ place are considered in dc^tail in a later swtion, together with 
tk* clinical manifestations.^ In the sjime siH^t ion will lx* found a com- 
plete. description of the state of the blood in cjisijs of typhoal fever. 

THE SPLEEN. 

In its behavior the spl(K*n is cMimpanible essentially to Peyer’s 
|Kjtelies and the follielos of the intestine and the mesenteru! glands. 
Like these it is almost always swollen at the eommeneement and at the 
lieioht of* the disease. Tii any event, absence of enlargement of the 
<pk en at this period in youthful and older individuals under the age of 
ihr!y-five years is most exccptioiml. Apart from a few euses inex|)lica- 
hle in this coniKH'lion, it appears to be wanting only aft(»r antec(‘deiit 
di-ease of the organ, giving rise to considerable ami universal thiekening 
oi its eapsul(! or firm hyperplasia of its stroma (Hoffmann), and thereby 
pennaiMiifly desti-oying its disteiisibilitv.^ In elderly persons senile 
airo|>hy of llu* s])leen at times prevents the ocenrrenee of tumefaeti<m. 
I h(‘ enlargement of the spleen is most markinl at the height of th(; febrile 
stage, while at the ocuiimencement of this stage and in individuals dying 
•n the stage cjf defervescenec its volume is not markedly increastHl. 
I he cilia rgemout of the splciMi in typhoid fever is in general not very 
»‘"n>iderid)le. When the swelling is at its greatest, the organ may be 
twice or thrice its usual size. A greater (lcgr(*i» of enlargement is 
cKtn inelv rare, and even enlargement to thrice tin* normal is dispni- 
P'‘«'nonMtcly much less conimon than to one and a half times or twice 
dll: normal, as w'ill be seen from the folkiwing table of Iloffmaiiii, 
tla* meiisurenieuts of the spleen in 118 fatxl csxses of typhoid 


ihf 


■ ihv dinical section. 

"iiMilt ]»ai'tieiilars as to cause, nature, and tempj>ral relations of ciilai^ement of 
n in thf; ^ioctiori on Analysis of the Individual Symptoms. 
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The (jjiiise of the (^ilar^emeiit of the spleen is to be attributed to two 
main factors — (listeiitioii with blood and hyperplasia of the tissiuj. It’ 
oppoitnnity be afforded to examine the spleen iroiu the middle of the 
first to the mid<lle of the second week, the or^.in a()p(^ars smooth and 
tens<*, upon s<H*tioii dark red in color, extremely bloody, with an indeliiiiti* 
outline. Toward the end of* the seojiid and in the third w'cek the 


orpin, which has IxM-ome still larpu*, is softer, at times dark brownisli 
ml, even bi'ownish black in color, and, while pn»viously the knife-bl;nle 
<lniwn over the cut surface reiiiov(xl little, it now roiidily takes with it 
in (MHisiderable amount the mushy, diffluent spleiiie pulp. AVith tlir 
advent of defeiwesctaice the spleen underp)es ndativcly nipid dimina- 
tioii in sjze. The previously distended ciipsule becomes rclaxcxl and 
wrinkled, and the hyperemia sul)sides, while the hyperplasia, espeeially 
that of the stroma, peivists. I’hese ehanp\s msult in a lighter (;olor» 


the transverse section prescaiting a yelh)wish-r(id appearance, at times 
y(dlowish-bn)wu from th(‘ pr<»sence of pij^ment, while the outline of the 
stroma heeoiiKs apiin more distinct and the knife removes scarcely any- 


thinjr IVcnii the cut surface. 
toii<i;h consistonct^ 


The entire orpm now accjuires a pcculiai’ 


Amon^ oth(»r altenitioiis in the spleen, infarcts, which are rare a n< I 
are d(»pen<lerit ujH>ii thn)mbosis or emlndism of the splenic arteries, and 
abscesses, whieh arc still rarer, may be mentioned* Not all of the con- 
ditions tljat huN'e b(*cn desc^ribed by earlier obscrvei's as abscesses 
to be (considered as such. Doubtless, old discolored and softened infarcts 
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|, i\ r Ix'cn incliHlcd in tlii.s description. Tlio true abscesses of the spleen 
..j.o :ip|>e;ir in part to result from infarction (Jenner, I lofli rniiiin, rjciidet). 
Oil!* !' are a part majiifestation of j^eneml .se|).sis. IJoth infarcts and 
i»iay ru|)turo into the abdominal tJiivily and give rise to general, 
in r)ior(‘ favorable (;ases (arcnmscribed, peritonitis. S)ine cases of spoii- 
i:in<oiis" rupture, of the excessivc.‘ly distended spl(?en, filial with blood, 
ai tlif height of an (‘xcecdingly sevei'c athick of tyjdioid fever are also 
n fcnvil to ill th(‘ literature (Loebl, Leudet). Altliough such cjis(\s are 
among tlu‘ Hire exceptions, and each instiim^e is to be accepted with 
groat reservation, they certainly cannot be entirc'ly ignorcil in vicAV of 
tli<‘ cxlrcme tension, softness, and attenuation of the capsule, such as 
(Hour in that organ in severe and pi*otractcd (;ases. « 

The finer alterations in the splecui, which have been a Ireacly described 
|)v iniiiieroiis observers, especially Billroth^ and B irch-IIirsch fold, are 
relate* I, as is known at the present <lay, most intimately to the invasion 
of* the organ by the typhoid-bacilli, 
whioh ihiring the febrile stage of 
the *lisease are quite constantly 
l»n-ent in this organ in abundance 
ami in pi^ailiar arrangement, "fhey 
an* *listril)UtiHl througlmut the organ 
ill th(‘ l‘orin of iniuunerablo irregu- 
larly arningod groups, in Avliicih the 
hai'illi lie so close higetlier that in 
.'^taiiK**! siM‘tions tluy appear as dark, 

«>j>a<|ii<^ s|)ols, at the periphery of 
'vlmh individual bacilli may be 
r*‘'**>gni/al)le (Fig. 7). 

In other respcHits the histologic 
altfraii«)ns are in general scarcely 
dilkrent from those of the aciite 
*«»f^‘*<i(»us splenie tumor: In the early stage, especially hyperemia, 
l>nti<;ularly with overdistention of the cavernous veins of the pulp, 
\^ith further advanee in the morbid process, most active hyper- 
P iH i ot the *M.*llular elements of the splcx;ii and of the? stmma, together 
I the appearance' of those large cells (phagocytes) containing red 
““Teorpuscles, which reointly liave a(.*quired such grojit theon^tic 
^T‘'rt,ui(;c. The significjuicc of inflammatory changes in the smaller 

' Archiv, m. xxiii. 

/•. . . ‘ Geilk.y Bd. xiii. ; uiid Tagehl. d^r -#7 Vei\*tmrim.lnng dentsr.hei* Naiur^ 

' ■' -v. Aerzte. 



Fig. 7.— Section of the sploerf, showing 
groups of typhoid-bacilli. 
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art(*ries of the spltn^n, to which French investif^itors especially hi^y^^ 
directed atteiitioii (Siredey), has not as yet bc'ini snflicieiitly established. 

ALTERATIONS IN THE URINARY ORGANS. 

Apart from the rare crises in which dcatli takes j)Iac(‘ in the caily 
sta^(‘s of typhoid fev('r, the kklneys gcncnilly exhibit more or less 
iiiarktKl alterations apijradabki to the nakc'd (*yc, which are comparable 
to those in otlier pareiiehyniatoiis orgsuis, (^specially the liver. At the 
b(‘irinning or the rnkldle of tha sccoiul week the kidneys are usually still 
o * normal size or but slightly enlarg<‘d, usually greatly reddened ujwai 
tlieir external aspfvl, u|)on se(.‘tion mark(‘dly hypcTcinie, so that flic 
me<lullary st nurtures olhai is dark bluish re<l in eol(»r, the txwtex soinr- 
what light(*r, from re<l to grayish nnl. With the progress of the <Hsras<‘ 
tli<‘ ^ugan gt‘m*ndly un<lergoes further (‘iilargenu nt. It Ixroines firiner, 
its color light(*r, and tiu* capsule rcaiiovabh* with dillieulty. The eoiicx 
now ap|)ears enlarg<*<h pale grayish red, often with a ycdlowish tint, 
whil(» the ))vramids for a tinu* rehiin tiudr darken'd color, with the 
exe(»|>tion <}f the papilhc, wiiieh soon aef[uire a ycdlowish appearance. 
Aft(‘r a long and seviav attack of fever, (‘specially in protracted cases, 
the kidiKWs subsc([ucntly become smallcT, flabbier, and ofhai lighter in 
(M)lor, in the samc‘ way as has bc<»n nu'iitiomMl with regard to the liver. 
The diminution in size generally takes pla(*e at the expense of the cortex, 
which now appears smaller, and pale grayish yellow in color, while the 
medullary sub.stance also fre(|uently becomes sonu'what paler. 

'fhe altca’ations <Ie.seribcd arc the macroscopic (‘Xpression of the 
beginning progn*ssive paremrhymatous (hgeneration, eventually ati.iin- 
ing a liigh grade. Microseopicsdly this is inanifc^shKl by albuminous- 
fatty turbidity of the (‘pithelial cells of tli<* urinifenms tiibides, whieli 
soon undtTgo vitri'ous swelling, lxH*ome fllh'd with smalltT and larger 
fat-globules, finally disint<gnite, ami tliii.s, together with innumeral>le 
hyalim* and gTaniilar tubc-cast.s, often occlude the uriniferoiis tubules lor 
a <*onsiderable distance*, '^ria* cells are then pn'sciit constantly also in 
the cloudy fluid that (^an at this time be expressfHl from tlu‘ apices of the 
]>apilhe. "riie parenchymatous degc*ncratioii almost always begin.'^, ms 
can be distinguished with the' iiakinl eve, in tbc corticjil structuro, lunl 
only later, and often not in ecjual <legroe, is the medullary striicturt* mIso 
involv«*d. 

I he alterations d(*serib('<l have b<*cn rec'ogiiizc'd for a eonsidcral»h‘ 
time, at least niaeros(‘i»pieally, as part manifestations in cases of tyj^ln^hl 
ft'vcr of moderate and of .severe eourse. Gn'gory* and Rayer^ hnvo 
hdhih. Med. Jour.^ 18ol. 3 Maladies des rei. 7 is^ 1840. 
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i* . ...J fo this condition in connection witli febrile iilbiiminuria, and 
jlMil'in iini ^ and E. Wagner,- upon the basis of extensive statistics, have 
it i*i exhaustive manner. In nire (?ases th(» cliaug(?s mon- 
pniewHl beyond this stage; but, on the other hand, elini- 
well-defined conditions of acute nephritis also occur. TIm'sc may 
•iji|je:ir earlv, in the middle ot* the semnd, even at, the end of the first 
s\!<k and they may dominate lla? clinical picliin^ to such a degnx^ that 
I'riMicIi observers espe*oially have felt justifiiHl in applying t«) sueli cases 
tlir designation nephrotyphoid.^ The anatomii; picture of typlioal nei>h- 
rilis is g(‘iK‘rally that of acute? parenchymatous laMuorrhagH? infiamma- 
tioii, nsnally with subordinate involvement of tin? int<!rstitial tissue. 

Wagni'P * and von Kecdvlinghausen * have called attention to a peculiar 
varictv (»f nephritis atfeinlcd with numerous miliary, interstitial, puru- 
lent foci, wliicrh in rare cases, as I have myself observinl iu oiu* instance, 
eoalese*; into ahsec‘ss(*s varying in size irom that of a bean to that 
nr.i walnut. Von Re<‘k1ingliaijseii had already attributed this allection 
Iu vinludi (d* micr<)e<K*ei. At the present day there is seareely any doubt 
lliat the (‘ouditioii is generally of se|)tic origin. However, eases of 
imilliple aliscesscs iu the kidney, due to thc‘ aetiou of tin* typhoid- 
hrieilliis, may oeeur, as in tlu? ease re|M)rted by Fl(*xn(‘r,'* in whleb then* 
\\a> a typhoiil septi<‘emia with fin^al abseesses in the kidney, trom wliieli 
ilic typlioid-baeilliis was isolated in pure culture. 

In <nH* ease I hail the op|K)rtuiuly of examiiiiiig the kidneys fmm a 
man <l(*ad after symptoms of pure hemoglobinuria. The organs were of 
Muruial size, dark se|>ia-brown iu color, and unusually hard. Oil section 
ilin ••uriux was dirty brownish gray, the pyramidal tissin? dark brownisli 
nd, aliuust black. The renal c|>ithelium, both in the cortex ami in the 
na'diillarv ti>siie, was iu a state of albuminous-fatty clouding and dis- 
iiiiugratcd, and the eonvolnttHl and straight iiriiuferons tubules were 
hllnl with masses of browuish-rc»d, glistening hemoglobin tub(*-easts and 
H;dv(‘s. 

A> in the liv(‘r, Wagner has oecasioiially demoiistnited iu the kiMnoy 
‘bu tin* |»res<‘nei* of small gray lymphomatous nodules, which develop 
•dniusi ex(*lnsiv(*ly in tlu* cortical tissue in the immediate viiriiiity of 

niiiiiiit. vessels. ITofiinaiin has observed th(*m half as frequently as in 
ilu> livpv. 

' r/f. 

'^■' "■'>*’11 s Uamthttch ///-/' ftpreirffen Fat/ioloflie, Hit. ix., o Aiitl., 1 Th. 

]in.|..inn*o in iho olinionl norti>»ii, Oissturbam.-os on thft Part of tbu 

i*V Ovir.jijji 

* VerhitntU, rf. p/nts'ih.-yned. GcHcllsich. z. Wiirzhitrff^ 1871. 

* '" ■ f’J Path, tffid Jiaef., ISa"), vol. iii. 
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Infarcts of tlie kidia^y art; obscrvtMl rar(‘ly, liofrinanu having lonml 
thorn 10 limes in SoO autopsies. 

The alterations in the remaimhT of tlie urinary tract are extrenaly 
iinonninon as compared with those in the kidmys. 1 Iiave in a nnmiHT 
of instaiuri's ol)s<‘rv(‘d ecuitinnoiis hemorrhages of considerable anuaint 
or numerons smaller (‘xtravasations of blood in tin; mneous inenibraiK. 
of the pelvis of the kidney, as they have been described by lands .nul 
Kayer. Pnrnlent py(*litis, which also is meiitionetl in tlie literature, .1 have 
n(‘V(*r encioiintererl. 'I'hc; mucous luembram* of tlu* ureters is raiviv 
alt(‘rej, hei\‘ and tlw'rc; small hemorrhages are o(!casionally stnai. The 
urinary blad<ler likewise cxliibits more or less (‘xU^nsive heniorrhajiv 
into the miieons meml)rane only in mrr; cases. At times these air 
associated with eatari*hal states, or <;ven diphtlaTic ” destruetion <»i‘ 
the mucous mranbrane. Quite exceptionally the latter gives rise to 
j)htegnioiious inllamniation of tin* wall of* th(‘ blaikler, with perforation 
and peritonitis. 

The urine of typhoal patients may contain very large numbers of 
typhoi(l-l)aciHi without giving rise to sym[)t(»ms or signs of an associatnl 
cystitis. Fr(?(ju(;ntly, siieli urine contains a larger or smallc‘r number of 
])us-eells, but it is not uncommon for typhoid urines not so iidecrtcil to 
contain a few pus-cells. To tlu; condition of typhoid-bacilli in tin: 
urine without: associated cystitis the term ‘M)aeillnria ” has bwn given. 
This occurs in ‘Jo to oo p(;r cent, of all eases of typlioid f(‘V(T. It i.s 
dilfienlt, however, to <lraw a .sharp line b(*tween the cases of bacilliirin 
and tho.se of true cystitis. The pre.sc‘nc(‘ ot*a ey.stitis at autoj)sy i.s a 
oc(.‘urr(*nee. It is pnibable, as Horton Smith' suggests, that a baeillnrin 
only gives ri.se to a eystiti.s whcai there occurs marked retention, or it 
the blad<lcr- walls should be damaged in any way. Young '* has reported 
11 nio.st interesting ca.se of chroiuc ev.-^titis, due to the typhoid-baeillns, 
persisting seven ywirs al*l(‘r tla; attack of fevia% He has colk'cted fnun 
the literature two other similar eases, having, however, a .shorier 
duration. 

The possibility of infection of the bladder from without by intro- 
duction of the typhoid-ba(‘ilhi.s on a .sound or a catheter lia.s re<*entl> 
bKai sugge.ste<l by a eaj^e reporte*d by lin>wn,‘’ the bladder of \N lnrl» 
.showed an acute inflammation. Cnltnres sIiowckI only Bacillus typho- 
sus, and the only apparent [)ossible mode of infe(;tion was by means of it 
eatheter. Thi.s ease is a|)parently iinkpie, 

’ The TuphnMuicUlusiitml Typhmd Fever, Londna, ItiOO. 

* John» Ilop/iins Ilofip. Rep., v*il. viii. • Med. Record, March 10, It^OO- 
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alterations in the respiratory ORGANS- 

'riu* luisiil (‘iivity gc‘iionilly exhibits the appearances of catarrh with 
,.,„iv accretion. At times, esiK‘cially when obstinate epistaxis lias 
nlni |»ljn*e ilnriiiji? lifr, superticial erosions and bloody sutfusion of the 
„„n,nis incnibraiie of the turbinates ami the septum are present in 
Croupous and diphtheru? dc^iMisits in the nares are ran;, and 
ilniost ill wa vs only in association with like* proeesse*s ujrion the soft palate 
;inil tlie Umsils. 

I^arynx, — U]ion the mucous tiU‘mbrane of the larynx mild 

eriianlinl man i testations are ainon^ the most tmjuciit (K^ciirrences*; less 

fotnmoiilv they attain a <ronsidemble dejrree of severity. Even laryn^^eal 

nlcvratmn in milder jrrades occurs in a fairly larjre proportion of the 

s(‘vciv ( Uses, (fj'icssingcr fouml sm^h ulcers in 26 per cent, of the fatal 

<‘:ises. Tlic more severe typhoid alterations in the larynx arc inter(\sting 

;ui<l im|)f)rtant. Keen ‘ has collected and reviewcKl 221 eases, obtaimnl 

iroin the litci-ature up to 181)8. Tliese lesions gen<*nilly arise from 

>u|>erlici;il erosions, which may rapidly penetrate deeply and give 

ri'C to <*\lt*nsive ulceration, with |H‘riehondritis and destruction of 

the eartilag(‘. 'riie usual seat of tvjihoid ulcers of the larynx is the 

iwjsiiiior iulcrual wtdl of this orgjin, whence they may extend to the 

posterior portion of tlu* vocal bands, generally in the form of superficial 

irosions. Oii the jiosterior walls, howevea’, the ulceration is oft(*!i deep, 

ut tirsi jitteiidcd with extensive eilema of the adja(M»nt parts, the miuxms 

Miianhmne (d* the arytenoid cartilages, and the interior of the larynx, 

(Specially the false vocal cords. Not rarely the process extends down 

tn llu- cartilage. In eorresjK)mlencci with the seat of the ulcer, ]wri- 

<'ht»inh ilis develops most lre([ucntly, with more or less extensive neerb- 

sw (t( the cricoid cartilage ami the arytenoid cartilages, which destroys 

tlic lomier throughout a large extent and may involve? the latter in 

nccn,>is, with total exfoliation. The process may even extend into the 

inrtliasliiiuiij^ leading to eniphyseina and infiltnition of the mediastinum 

pns, as occurred in soveml cases eitiKl hv Keen.^ 

^'»t mu(di less common arc idcerative lesions of the epiglottis. 

'‘“crally, these remain superficial, surrounding the margin of the 

extend down to the 

its bonier. Kxten- 

^ ^ , m it occurs it may 

half of this structure. Perichondritis and necrosis 

^ thyroid e^artilage appears to be by far the least common. 

•f;/fr.fTl Crmipfic.ations avd Scrpieh of Ttfphoid Fever ^ Philadelphia, 1898. 

“ rit. 


‘ fM.:!.»»Ui.s mdivi<hially or in groups. At times tliev 
cause exfoliation of small i:K)rtions of 
di'.<iru<;tion of the cnifflottis is rare, and wh 
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M'itli reji:ard to tlio niorle of origin of typhoid ulceration of the 
larynx and its sequels the last word has not yet l)(‘eii said. To consider 
them as - de<*nl)itai;’ in the strict sense of the word, as older writers 
did, is as little justilicfl as tin* assumption that the uunv. extensive lesions 
are due to true diplitheria. A portion i»f the ulcers, espcM-ially those (»f 
the i^oslerior wall of the larynx, umlouhttdly arise from superficial 
erosions and fissures of tiu? mucous memhrane, which then jirohably 
increase in c^xtent through secondary inieelion. In another group of 
eases the comlilioii is c<*rtainly <!e|)cnd(‘nt ii|)(Hi a peculiar allection of* 
the mucous iiuanhrauc in the form of an infiltration of its lyinph- 
follieles, which in its nature is comparable with that constantly present 
in tin*, iutc'stine and other organs. These swollen lymph-follicles occur 
^‘.specially at Ihc' base of the (‘piglottis, on the ]M>sterior wall between the 
arvtenoid <*artilages au<l at the posterior attachment iif the vocal cords, 
and they a])pear, like the other lymph<»id infiltrations, to undergo dis- 
intigiation, and ihu^ to afford the lli*st impulse to the jirocess of 
ulceration. Further careful microscopic* and baetc'riologic i‘xaminations 
are still naHle<l to establish the specific charaeti'r of these lesions, 
laiscatello' has n'portal the cultivation ot‘ the ty]>hoid-baeillus from 
the inflanuHl mucosa of the (*piglottis in one (*ase, but his n'port is very 
in(*omplete. More sjilisfact(»ry is the reptu’t of S(*ludz,- as to finding 
that orgjinism both in sections and in <Miltures from tlie swollen lyin- 
phokl nodules. 

The opinion is held by sonu? that perichondritis, with abse(*ss-foiina- 
tion, may <l(*velop independently, without anteeed(*nt uh'eintion of tlu^ 
mucous membrane. Conditions of this kind would be com|)arablc with 
the? typhokl periostitis of the long bones and the ribs, and ('xainination 
of the juis for ty|>hoid-l)aeilli wouKl be especially desirabh*. 

Tht? trachea and the large bronchi are rar(*ly the? seat of |)rofound 
alterations. ( Jenerally, at the height of the disease their inu«*ous mem- 
bifine is marke<lly n'ddeiuMl, covered with scanty, viscid s.(H*r(*tion, and 
the seiit here and then* of small erosions. Only e.\<?eplionally <lo these 
become dcH'pened into a<*tnal nl(?ers, and but randy do they give ris(? 
to periehondritis, necrosis of cartilage*, and peribronehial suppuration. 
A number ot f»bsirrvers, |)articidarly (iriessinger, report the occurrence 
of psendomemhraiKMis diplitluTic deposits. 44ipse are in aiiv ev'eiit 
extremely niri*, ami tla/y liavr* not yet lM»en subjected t() thorough study 
l)y imxlern metlnxls. fla* oeemT(*ne(* of ext(*nslve fibrinous traclico- 
bionehitis (Kiseulohr) is m)t(*worthy, and it. is to be distingnislied clearly 
by its <'liiiieal course from true diphtheric lesions. 

' llert. hlh,. HV/i., 1»94, Bd. xxxi., No. 10. « Ibid., Bd. xxxv., No. 34. 
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lu not a fow Ciises there is considerable recent hyperphisiii of the 
hroiiehial glands. Tliis is nr)t a coinlition associated with the local 
Mlti nition.^ in the air-passages, but is a part nuiiiifcstation of the general 
tv|)liolynii>ln>id hyperplasia. The snialhi’ and the smallest bronchi, 
lilu* the larger, ])res('nt gcmemlly, at the height of the disease and 
llin)ugliout the entire febrile stage*, only slight swelling of the reddened 
nnieons membrane and scanty secretion froiii it. With the majority of 
nMcnt observers, T eonsi<l(;r this crjitarrh as speeitie and pe(*uliar to 
typhoid fever. The atelectasis and lobular pneumonia, , which oe<;nr 
so frecjiniilly, an^ intimately associated with the tyj)lioid bronchiolitis. 
These |)roe(»ss(is have by no meims been suHioiently sludii^d bacterio- 
logietdly. In a largo pro|M)rtlon of cases the condition belongs, so fir 
ns streptoeoe<*-i and staphyloeoeei act as the cause of tlie inHammatory 
j)roeess, among tln^ true eomplic-athms ; whih', ai*cording to the examina- 
tions of Polynere,* Kinkier,'^ and others, in ain)ther j)ropoii:ion it is due 
dinctly to the activity of the typhoid-bacillus. 

I/UngS. — After d(*ath following severe, long-eon tin net 1 athieks of 
typhoid fever, not ran‘ly also after death at the htdght of tin? febrile 
stage, hy])ostatie condensation is foiiml in the posterior and inf(?rior 
portiojis of th(^ lungs. This condition is due to the bronchitis, with 
sv/elling of the imi<v)ns membrane and ateltH^iasis, involving tii*st and 
preferably the portions of the lungs above inentitmed, and also to the 
eanliae \v<?jdvncss and tlie iiiHueiice whit^h the jM)sition of the body has 
upon tluj distribution of the blotnl, tlu! latter fachn* exhil)iting twofold 
intensity under the condithms jireseiit. The generally short duration 
tv|)h(Md lever in (*hildrcn, and the much less common occurrence of 
cardiac, wcnikness, are undoubt(Mlly responsible for the fact that hypostatic 
spicnizallon is iiiiieh less (*,ominon in them than in a«lults. 

Among the lobar inflainmatory piwesses in the lungs in the coiu’se 
of typhoid fever true Hbriiions pneumonia ]>lay.s an important rule, 
Mortou-Sinitlr^ says: ‘^It ixxuirrwl in nearly o per cent, of (uir fatal 
casrs.’^ It was present in over 8 jK'r cemt. of 2000 autopsies at the 
Muui<!h Pathologie Iiistitute.^ (Minicjilly, it o(*e!irrcd i? times in 500 
cases reported by Friinkel,"’ and it lias bix^ii present 15 times in 829 
cases at the Johns Hopkins Hospital. The disorder* is almost always 
<lej)ond(ait upon the Fraiikel-Weichselbaum diplocMxxMis, while the 
l>*n*illns of Friedlander acts as the clause only in isolated instanees. 
l '»i<lonbtedly, mixwl infections o<K?iir, es|><Haally of Diplocoeens pneu- 


y/itjif, 1‘aris, 1889. * Die nmtrn Lunffetiftiizunthingen, "Wiesbaden, 1891. 

! « Munch, med. Woch., 1891, Nos. 3 and 4. 

'D»it!<ch. me,l. rocA., 1899, Bd. xxv., No. 16. 
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with .-tirptocari aiul st.ii.Iiyl<HX)m. Tlioy have, however, not 
vet iK-tMi ,-«• tliontiiglily stiuIitKl imatc.inicnilly that any aelinite statement 
■fiin he iiiailo with regiinl to tlicir fk-<|uemry. Not raivly nuun-oscopic 
iiis|K>ction of ih<- out surflio.' of tlio’ lung will niise a siispieion that an 
inshmec of this eonipliwitta variety may he juvsent. 

In raiv iiistaiiees streptoooooie puciunonia,' whieh, as has been 
mentionotl, goiienilly oa-ui-s in lobular form, Ls fouiul in lobar f<)rm. 
Still loss tV(*<|uoiitlv stJi]»liyl<H*occ*ic pnoutjioniji jipju'tirs to owMir ns n 
Tuoiio-inioctiou in onscs of typlioicl fover. 

Mixfil inti‘<tioiis of streptococci and staphylococci with Bacillus 
tvpliosus have also l)eeu descrilaxl. Tlic (piestioii as to whether cases 
of true piK'Hinotyphoid occur has lately l)ocn considered by A. Frankcl/-^ 
wlio says: “One ean say <lcfuiitcly that the oeciirreiice of a pnciirno- 
tv]»hoid in the old sense — that is, a inieiinionia oecurrinji: as the expres- 
sion and result <»f the primary l<M'alization of the typhoid-bacillus iu tlu‘ 
]nngs — must r('<x:o'ded as not yet demonstratc'd.’^ WhetluT a sci*- 

ondary lobar pneumonia occurring during the (bourse of typhoid fev(T 
may be eaiiscd by the tvphoid-baeillns alone is also ojien to some 
<]n(*sti<m, notwithstanding the fact that several eases reported as 
such are (*ontaincd in the liteniture. In some of these eases eultiirc's 
were made so late in the diseast^ that, even though the pnenmoeocrens 
had been present earlier, it might have died out. Such are thi‘ eases 
reported by Bensaude'^ (Observ^atioii IX.) and by Fori and Bordoni- 
UflfVednzzi.* 


The six'ond ease reported by Biaisaude'* (Observation liXIX.) is 
more eonviiieing,. but tlui baeterioh)gic n^poj't is ineoiiijilete. Other 
reports of eases of lobar pneuitionia <lue to* the typhoid-baeilliis have 
b(H‘n made by (Jhantemesse, Finkler, Bruneun/’ and others. 

(Jangrenons portions of lung, ^ or those in a state of hypostatic splcn- 
ization, or even lobar jineumonia - due to the jiiieiimococciis, may 
undoubtedly lie invaded by typhoid-bacilli. Altbongh, in view of th(‘ 
great variety of inflammatory (xmditions whieh may be indm^ed by the 
typhoitl-haeillns, it is |)ossil)lc that it may cansii a true lobar pneumonia, 
jet this form of lung involvement, if it ever oecnrs, must do so vitv 


tlio irjisi* of Koch from rny clinic, hinuf/. J>is.s., Loipsic, 180G; also Nf-ii- 
inann, hf,l,n. Uin. 188G, No. 0; Finkler OmqrcffH-cfrhaniliunnen f. innere 


* Denisrh. Wnch., IStifl, Jid. XXV., No. Ifi. 

! 7''^’ * Rlforma med., 1887, No. 1. 

" Paris, 189:5. 

JMc xMc^and Harris, Jukns IfopkitiH Uonp, 189 ' 

‘ A. Frankil Zdt.f, kiln. iMcd., Bd. x., S. 439. 
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rarrly. A(?ciirate histiiloi^c and bacteriologui reports are miicli needed 
tu (*li‘nr lip tliis most interesting and important point. All (»f the varieties 
,»t‘ |>iuMimoniii mentioned as oeeiirring in the course of typhoid fever 
appear, though rarely, to be (sipable of giving rise to the dt;velopincnt 
(if :il)S(‘ess of the lungs. Metjistatic abscesses, as local manifestations 
of a eomplieating pyemia, liave also luHiU observwl. Pnlmonary gangrene 
;ippi'ars to oecair somewhat more frcnpumtly, sonietimes as the sequel 
of lobar, espe<‘ijilly fibrinous, pneiinioiiia, in severe protnieh'd cases, 
and in previously debilitahnl individuals, and also as tlic result of 
putrid-purulent (‘iiibolism, and, finally — and this is of especial imix)r- 
— ^ji.s th<^ result of aspiration-pneumonia of most varied origin. 
Tlie last-named condition may be due to putrid, intwtioii.s materials, 
deriviMl from the food if tlie mouth is not well cared for, or may arise 
from purulent, putrid alfections of the mouth and of the eommenceiTiont 
of the resj)iratory passages, di^ntal mrios with gingival absc<\ss, purulent, 
giiignMious tonsillitis, or from laryngeal ulcers with ]>(?riehondritic 
abscess and mxjrosis of cartilage. SjKnitaneons gangrene of the lungs, 
as was ol)S(‘rvod by Liebermeister, has not occurred in my experience. 

.Hemorrhagic inlar<*tion of the lung, as well as the same condition in 
the s|»Icen and the kidneys, is not nirely found in the bodies of 
thos(' dead of typhoid fev(‘r. The infiiret may und(*rgo involution 
by absoipuion an<l contraction, eventually with cicatrization; or it 
may undergo piiruhait or civeii g:nigrenous disintcgnilion, generally 
tlieu with the developnuMit of exudative ]>Ieurisy, es))ecially empyema, 
'fhe peripheral situation an<l the wcdge-sha|H‘ *»f the majority of these 
infaicas an* at one-o indicative of their embolic origin. As a matter of 
fact, mural, softem*d thrombi are under smh eoiulitions frequently 
louiid in tlie right side of the heart, particularly in the auricle and in 
the auri(Milar a|>pendix. Siieb emboli may be derival also from the 
Iarg(^ hranehes of the |)nhnonary arteiy itself, which not rarely exhibits 
acute alterations of *the intima hi cases of tyjihoid fcv(*r. In connection 
with iidaretion, suddem death is to be borne in mind, the eausc of 
wliicli is to be l(M>ki*<l for in embolism (»f a main bnuieh of the 
pulmonary arteiy. The source of this embolus also may he found in 
tiu! heart or in the large |.>cri[)hcral vein of the body. 

l^lourisy in the form of a more or less extensive fibrinous deposit is 
not rare as a condition ass<j<.*iatcd witli the various forms of pneumonia 
‘‘oinpruiiiting typhoid fever, and under siurh (arciimstancos, in so far as 
piovunt^^ investigjition has disclosed, is to be attributed to the micro- 
oiguinsms responsible for the pulmonary ilisorder. Fibrinous and septic 
poturaonia also lead at times to cmpyeim. S(ii*ous or serofibrinous 
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pleuritic emisions of considerable amount are remarkably rare in the 
eoiirso of tyi)lii>ul lever, rnenmothorax occurs only exeoirtioually, and 
{r(!iierally as the secpiel of puruk-nt or gangrenous local dise-ase of the 
lun»*s. 

1'lic ro/i’ of Hacillns typliosiis in the stM-uiis plourisios ami onipyeinas 
c‘nni()li<^ating typlioiM Irvcr lias rocoiitly I)(‘on disiMisswl by Friinkcl/ 
li(‘iii linger,- and nilicTs. KWiiikel observed 1 eavse^s of emjiyeiiia among 
riOO eases of typhoid lever. Cultures IVotii the purulent effusions 
showed in 2 eases 15. typluisns ; in the third, st reptoeo(*eus ; and in the 
fourth, pneunioetx'cus. Among <S2!» oases of typhoid fever in the Johns 
Hopkins Hospital, but 1 ease of empyema oecairred. The pus in this 
ease eontairuMl the lyphoid-baeillus in very large numbers, liemlinger 
lias reported S (*ases of empyema and of pl(‘urisy with effusion fmm the 
exudate, in 7 of whieh tla^ typhoid-baeilhis was isolated. He has also 
eol]e<*tod H) similar eases. Still s(^ve^d other eases are (contained in th(? 
litonitun^ While the baet(*riologie examination in some of tlu' earlier 
eases may be* open to doubt, th(‘re ean be no ([iiestion that in a number 
of eases llu^ tvphoiddiaeillus has oeeiirrod alone, and its primary etiologie 
signifieaiiee seems tiiirly well eslalilished. 

'fubereulosis is an important e^unplieation of ty})lioid fev<*r, esjieoially 
tuber(‘ulous disease of the lungs. Jt oeeurs in various forms, namely, 
as part manifestation of a eomjdiealing geueial miliary tuberenlosis ; as 
acMite eheesy, lobidar, mrely lobar, pneumonia ; in th(‘ flinn of aeiile 
tuliereuloiis peribronehitis ; or as a <lir('<*t exaeerliatkm and aeiite dis- 
semination of a pre-existing apical tub(‘r<*idosis, hitherto pursuing a 
sluggish eonrse. Also in the other forms, tuberculous affections of some 
standing of tin? lungs aii<l the bronchial glaiidsorof mon* nanote organs 
may always be found alter df‘ath as the source of the recent tiib(a*<*ulosi<. 
Also the oeenrrenee ol tuberculosis as a mixed infection is iiit(*resting, 
and has lieen eareliilly stndiiil in a few eases. Ksp<*eiallv in eases of 
typhoid pneumonia the lnbc*rc*Ic~bacillus has been found rep(;al<‘dly 
togt^ther with the pneunux'oeens of Frsinkel and Weiehselbanm, theii 
naturally in eonjuuetion with c*orresj)ondingly complimted histologie 
coiiditious. 

ALTERATIONS IN THE NERVOUS SYSTEM* 

In eontiast to tlie marked pr<*<lomiiuinee of eliriictd manifesta- 
tions A\ith ridereiKM* to tli(! eentml lU'rvous system in <*ases of typhoid 
fcMr pursuing a seven* (unirsi*, tla* aiiatomh; hmlings are extremely 
• light. Doubtlessly, this is due to the fact that the profound iierv'ous 

'rurv. de \Ud.^ 19(K», No. 12. 
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ili.stnrbaiu!cs are attributable e-f^petaally to a specific intoxication dejfKind- 
< nt u|)()n the typhoid-bacilli, and which genemlly gives rise to a traiisi- 
t<iry impression wholly disproportionate histologically to the intensity of 
its svniptonis. 

Cerebral Meninges. — ^Thc dura not rarely presents hyperemia 
and more or hiss marked recent adhesion to the inner surface of the 
skull, which in turn is then generally the seat of osU^ophytic dej)osits. 
The large veins and the sinustis are often disteiidefl with dark fluid 
blood, while the formation of thmnibi aj>|>ears to occur only exception- 
ally, and then at a late stage in cases of protracted course. 

The pia-arachnoid is usually the sent of edematous infiltration, slight 
elmidincss, iiijiiction, and adhesions, and there is nsnally an increase in 
the clear or slightly turbitl ventrieular (Inid. (i,uito noteworthy are 
ihe ohservatious of Fr. S(;hulze,‘ who noh'd, on micjroseopic examina- 
iion of the brain and meninges of cases that during life bad exhibited 
more or less pronouiuH'd symptoms of numingitis, in addition to the 
iniua-oseopie appeanmct*s nu‘iitioiie<l, a sniall-(jcll infiltration of the 
meninges and a contiiinaiiee of this process along the vessels into the 
et'rebral tissue. 

Hnbaniclmoid m<‘ning(*al lunnorrhages were early described by Olio- 
mel as a nire coinlition, aiul lat(?r by Hoilrnanii and Griessinger. It 
appears that they may o<;eur at an rarly stage, as dc^rnonstrated by the 
2 eases of Griessingc'r, who observed tlunn as early as the second week 
of the disease. 

Fnriihmt cerebral and (ferobrospiiial meningitis are mentioned exeep- 
tionally in tin; earlier literature, but have only reiiently Imjcu specially 
pointed out on aeeoimt of their eliiiicid signifieanee ( Diichek, Gri<‘ssinger, 
Hnhl, Leyden, Krh, (.■urselmiaim). d'hest? afleelious may, as I have 
einpliasized,- oeeur as early :is the first week of the ilisease. Tliev rarely 
ttnininate fatally. The varieties that oixair later, toward the end of 
the fehrile jxn’iiMl or even shorfly after deferveseenc(% are far more 
sov(*re, and tliey more friMjiienlly come to autopsy. Under tlu»se eoiidi- 
tions extensivii and profound evhlenexs of inllammation often a})poar in 
the form of fibrinopuriilent infiltnition of the cerebral and spinal pia- 
•tinehnoid. Wlietlier these process(\s are identi(*al ot.iologle.ally or arc' of 
^‘OkmI origin is involved in doubt, as thorough histologic and bactorio- 
Icgie stndi(\s are yc^t wanting. It is not improbable that in a [K)rtion 

llte cases tlie bacillus of Ebcrth is the sole or, at least, the predomi- 


d. Cnm/. f. hm. Med.., Wieslmdon, M. v., S. 409 and rullowinir. 

Bfl. V., S. 400 and fbllowinir. also WoltV, Arch. /. klhi. Med., lid. 


Xliii. 


(Sveports from my sorvice at Hamburg.) 
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,nnt oxcMiin^r airc-nt of suppiinitioii. In late years at least 10 genuine 
aiscvs have been reported in whleh the typhoid-baedlns was isolated in 
i)iiiv eiiltinv. These have lu^en cMilleetiHl up to July, 1000, by IIol- 
An additional ease has lately oecairred in the Johns Hopkins 
In (»lher ttisiN, particularly in thosi* with assoeiated fibrinous 


pneumonia, tlaav is good ground to eA>nsider the lM-iinkel-W(acdiselbauin 
diploeocMMiJ as tli(‘ eaiisatix lactor. Still other eases are to be attrib- 
uted, in all iirobabilily, to the exeiting agent of true (('pideiul(?) exaxl)ro- 
spirial meningitis. Apart troiii isolated baeteriologie observations, tin; 
liiet that meiiingitie symptoms are encountered with nmiarkabh? IVeqiieney 
in eas(\s of tvphoid fever t)eemTing in ]>laees and at times wher(^ both 
<lis(;ases— ecaebrospinal nuaiingitis and typhoid lev<M- — pivvail togeth(‘r is 


also in llivor of this vwwr Ft is umloubted finally that also strepto- 
ooeci or slaphyloeoeei aloiu‘, or in the form of a mixed infeetioii with 
other miei’o-organisnis, may give rise to ])urnlent meningitis. This is 
the <jase (\sp('eiaHy as a jiart manifestation of eomplieating septieeinia, 
blit it must be emphasized that only a small minority of all (;ases of 
typhoid fever eomplieated by pyemia exhibit this hu^alizjitlon. 

Another important variety of st*«*on<larv purulent meningitis is that 
following pnndent inllammation of (he‘ middle ear, with meningo- 
phlehitis, sinus-tlirombosis, and caries of th(‘ ])etrons bone. It is tin* 
irionj iiotevvoi'thy from tin* faet that the affection of the (‘ar is not rar<dy 
overlo()k(Ml during life in tin* profoundly stn[)id or completely comatose 
patient. 

With regard to th(‘ (M)n<lition of the cerebral tisSUe, it may be said 
that in eases of typhoid fever it presents no constantly recurring lesions 
or <*hangcs intimately associated with it. Buhl’^ endeavored to estab- 
lish cerebral edema with coiiswntivc? softening of varying ilegrec* as an 
alfenition genendly present. There is no <lonbt that this, assoeiated 
(?ven with moderate dilatation of the lat(*ral ventricles, is dcanoii- 
stnible in many eases. Foeal softening is ipiite rare, and, wlien it 
occurs, is the result of thrombosis of tlje C(Til)ral arteries that have 
undergone the degiaienition previously mentioned (obliterating endarter- 
itis) or of coagulation in oiujor more cerebml sinuses or large veins. 

Meynert has called altiauion to a yellowish-brown discoloi’iiiiou of 
the cerebral cortex, tlio surface of the corpooi striata, the optic thalami, 
and th(‘ eorj)nra <[uadrigcniinai whiehdie was able to trac?e rnicroseo]>i“ 


' nn(fsr/i. otrd. ff or//., July 12, 1000. 

* I was .struck by tlii.' ]«irli(rularly Juriiiir iho r'pidirluio at Hainhiirg in ISSO-Hi. 
Scui alsi) WoUr r'it.). 

^ Uulil, “Uv.l)or dttn Waswrjrdiult di*.s (lehipn.s b(;i Typhus,” Zeit. f. ratim. AW i 
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<‘m11v to a yellowish discM.)loi*atiori and aeciiinnlation of brownish 

j>iTniCiit-^i'anijle.s in nervous elements, espeeially in the ganglion-cells, 
i'iie oallines of the e(*lls be(!ome oblitenitcMl, as Ilotlhiann also observed, 
<i} that finally tlu; (?(!ll-body is shown indistinctly and principally from 
its |)ignient-(J<^>ntent. 

1 \mliar round-eel I ae(aim illations, espeeia I ly in t Ik? perivascular 
have been <»bserved by von Reiiklinghausen and Ro|K)tf. 
'fln'M' are lK?lievofl to be capable of penetrating tlie nerve-(?ells and 
eaiisitig them to undergo degerKjr.ition. These observations, which are 
at }>resent dittieiilt of interpretation, have Ixjen eonfirnied from various 
MHirees (Duke Carl, of Bav^ai'ia, Blascrhko, and otliei's). Ilemorrluigii 
into tli(? snlistaneo of the brain appears to be extremely rare. I have 
observed only 2 (‘as(?s of the kind. Absei'ss of the brain 0(;eiirs o(?ea- 
sionallv as a s(?<|iiel of jmrnlent inflammation of the middle ear, or as a 
n\sult of metastasis. In one instance F have ol)serv(‘d such a condition 
in <H)niu?etion with geiuiral pyemia in the seijuenee of a putrid hcd-sore, 
arul ill another instance in connection with al)sc;oss of the lung. 

Analomic altenitions in tlu; medulla oblougfata and the Spiual 
cord an? almost unknown. Kummi'll lias ohserviHl 2 eases of hnlliar 
licinorrhagc'. One ease has in my experienee, having symp- 

toms of acute bulbar panilysi.s and terminating fatally, in which the 
autopsy disclosed softening and capillary hemorrhages into the tissue 
of the. medulla oblongata. Aliemscopie examination was, unfortunately, 
not made. 

With regard to the spinal exu-d, the statement is cueoimtered that 
it often exhiliits hyperemia and also a hypereniic state of its meninges. 
Ill isolat(‘d inshinces foci of myelitis and espeeially the o<xMirrenee 
of cin'iiniserihed ant<*rior poliomyelitis (Shore) have been mentioned, 
la one i*ase,’ in wliieli tla? eoiu'se of an attack of typhoid fever was 
dominatetl exclusively by‘ spinal syinjitoms, and presented the clinical 
l»ietnre of an acute ascending (Tiandry^s) paralysis, numerous tyjdioid- 
hacilli could be demonstrated mici’Osef)pieally in transverse sections of 
till? spinal cord, and conhl be cultivated also fiom its tissue. In 
■striictni'Cj the (‘ord ])re.sonted insignificant alterations only. The ease 
>ln.‘ds light upon (piite a similar one of IxMidet’s,'* presenting symptoms 
<»l aeiiti? fjandry’s paralysis during (?onvaleseencH> li*om a mild attaek 

typhoid fever, which terniiiiatcHl fatally, and which upon post- 
^iioitcin examination oxliibiteil no material ehang(?s in the spinal cord. 

‘'mother case,’' also showing the elinic^il (?oni'so of an ataite ascending 

^ t^irsoliinann, tVrAa/w//. ti. Omfj. f. hin. Med.^ I88i). 

Oaz. mi'd. de Paris^ 1801 , No. 19 . ('iirsclnnann, loc eit. 



122 


TYPHOW FKVER. 


paralysis, «ii)illMry lioniorriiagc's mid amis of softening were found in 
the nu'iliilla. The bacteriologie examiiialuai in this ease gjive negative 
results. KiinHuell ' lias reported a similar (?ase. 

Filially, Seliitf- has r(^poi*t(?il a ease with a very similar elinieal course, 
hut whieh was v< rv aeute, death 0(‘eiirriiig in eighteen hours. Tlie ex- 
amination oftluTord in this i^ise showed an acute hemorrhagie transverse 
mvelitis at the levi'l of the loiirth and fifth cervical s( 3 gments. Cultures 
in this case wctc also m^giitive. All of these anatoinii^ conditions must 
be considertMl as extremely nu*e as compared with thc» presence, not 
imcomMU»jily, of markeil spinal symptoms. In this connection there 
exists a great delicieney in the study of typhoid fever at the autopsy- 
table. 

The peripheral nervous system likewise has been liiit rarely 
studied in eases f»f typhoid fever. In assoeiatiou with (jeitain eliiiii^al 
manifestations the anatomic lesions of pariMichym-titous neuritis have 
here and tliere lieen i<)und, at times throughout a wide* distrihulion 
(Pitres and N^iillard). 

Alterations in the Organs of Special Sense. — Little has 
hitherto heen learned ;matomi<‘ally with ngard to the (‘y(‘S, which <*lini- 
cally exhihit various disturliaiices. Ulceration of the conuNi, iritis, and 
indochoroiditis, and, in isolated instiuicis, optics mairitis have liecu 
ohserved. The elumges in the wirs hav<‘ been more freijucutly and moiv 
llioronghly studi(‘d. Although by no mi.‘ans all, at legist most of the 
distiirbanees ol this orgnn are attributable to i‘xtcnsii»M of catarrhal 
and more piofoiind disturbances Irom the nasopharyngeal cavil v, the ton- 
sils, ami adjaecut structur(*s. Thus, catarrlial (‘onditions of the nimM»us 
iiieinbnme ot the F.iistachian lube and the tympanic cavity an; among 
th(^ more common complications. At times ])uriilcnt catarriM.if tlie mid- 
dle (‘a r occurs, with pia'foration of tlu* tympaniir membrams and, further, 
pnrnlent affections of adjairnt strm*turcs, csjiecaally of tlu* c(‘lls of the 
mastoid process, tlie relat(*d veins, and the adjacent sinuses. Diphtheric 
aHec'tions ot the hustaehian tube and of th(3 middle i*ar have also been 
observed r«‘p(!atedly as tlie immediate extension of similar jiroccsses in 
the? naso|)haiTngeal structures. 


ANALYSIS OF THE INDIVIDUAL SYMPTOMS; COMPLI- 
CATIONS. 

The clinical |)ieturi' of typhoid fever, so extraordinarily variable with 
rogJird to severity, diinition, gninping, and development of the individual 
>Nmptoni>, af' well as tose<^nels and terminations, can, on the whole, bi^ 

t. J. iJin.. yTol.. IVl. ii. '■* i>m/. Arrh. f. /{Hu, Bd. Ixvii., 1000. 
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to two princiiwil factors, namely, the vital activity of the 
t\ vinis ami its clfciits upon the bmiy, ami the individual reaction 
(ir tlH‘ patient. While; our views with regard to the swioiul factor — 
irsnit of constant change and gimliial evolution of clinical knowl(‘dg(» — 
iire at the present day extended ami d(‘c[K;ned in all directions, tlie tirst, 
llu* relations of the typhoid-bacillus to the (‘oin])l(;te j)icture of the dis- 
nisi; and its individual symptoms, is still in its incipiency in spite of a 
large number of isolated fmds. At j)rescnt it may he detinit(;ly statal 
tlial (lie ellk^ts of the typhoid-bac.illns, viewed eolle<*tively, consist in 
ils I<K*al and its general manifestations. The latter is attributable ess(;ii- 
tially to the toxins geiiersiteel by the baeilhis, the earliest knowledge of 
which we owe to Bri(;ger ami Friinkel. I n aeklition to the etflK;ts of the 
bacillus of Eberth, those of other pathogenic, mica’o-organisms are daily 
Ix'eroining more important, being exhibitwl aloiu; or in combination with 
the former in cc'rtain organs or groups of orgsins. C«msidi;red strictly, 
only tlic first group of symptoms should at the present day be inclmhd 
in tiu' actual typhoid disease, while the c'ouditions d(‘pcndent partially or 
cxchisivt‘ly upon other infwtious agents are to be (*oiisiderod as (‘ompli- 
(tations. 

Also, in the prebax^tcriologic; period, compli(*ations and scKjUols were 
considered apart from Uie actiud symptoms of tlie disease, although from 
other points ol view. At the present <lay the pr(‘vioiis division appears 
(jiiilc. arbitniry, but we are unable to repla<;e it with anything better. If 
an attempt were made to insist U|>on sueli a division from the modern 
slandpoint, the objection Avould at once arise that the present state of 
l»acreri<ilogi(? inv<;st ig-ation of typhoid fever is l)V no moans siu-h as to 
jnsiiiy a. se|)aration ot the actual symptoms of the disease fi*om the 
eoinplications. In detail much that is ne\v and surprising may be 
brought forwanl. A. whole scri(\s of altcnitions that until rcecntlv were 
consi<lc*r(Hl as com])Iicating and indc])endent of the typhoid giauii are 
now recognizeil as mixetl info'tions of ty])hoid-baeilli and other patho- 
genic iniero-organisins, or even dependent upon the typhoid-baeillus 
aloiio. It may .sufl[i(‘e in this coniuHrtion to refer only to tlie pnrnlent 
pioeesses, to affecitions of the bones and joints, to certain forms of ]>neii- 
^^»n)nia an<l phairltie effusions, as \vcll as to some man itestat ions on the 
pait. of tho imrvous system and the heart. Under existing conditions, 
•o\ve\or^ it \vill be better in thc^bllowing d(;serij)tion to abstain from a 
separjilion of the eoinplieations fmm the aetii:d .syni[)toms of the 
a^e, and to trixit of both together. In so far as this may be possible, 
< ffoit will be made to present the various proeosst's as speeith^, as 
pint eompHcations, or as mixed infeetions, as this differentiation is of 



124 


TYPUOH) fever. 


(Iwisivc iin|K)rt{Hi<;t> for tlio fompitibousion of tlio diwsiso gonei-ally and 
for its furdior stialy. 


ALTERATIONS IN THE EXTERNAL INTEGUMENT. 


Sonio stritoiiK'iits with rt‘}pii'«l to tlw condition of' the external integn- 
nient in ciisis of typlioid ti'ver have hwii made in the tU'stanption 
of the giaicnd <-]iiiieal pietnve and the anatomic alteridions. 'PIu! skin 
ill all of tyjjlioiil lover o.xhilnts various inaiiifoshitioiis, important 

from a diaii^iiostic standpoint as well as in tliiar bearing upon the 
course and tlic tcrniination of tlio disease. One? of the most froipient 
and most important is the roseola. This has hecai specaficidly dosi^;- 
natal as the ty|3hoid rosada, and with what proprit'ty will be shown in 
the tblh)wini^ stateinents. 

The roseola (taehe rosa^ lentieulaire, Ix)uis) aj^pears in the form of 
small, roundish, well-eireii inscribed ml s|M)ts, varyiii]^ in size from that 
of the head f)f a pin to that of a lentil, and always slightly i‘levat(‘d, 
whic.h fade eom])l(‘tcdy on pr(‘ssure (best imule with a glass ]>lexiuieti r) 
at every stage, and tlnis are shown to be [uirely hyperomic?. Pah? red 
and pnnetate when they first appixir, the roseoUe rapidly become larger 
and darker in (Milor. They are almost always discrete ; here ami thiTe 
two, rarely sevi'ral, eoah'see. They a])])ear first in the second lialf of 
the first we(‘k or in th<? beginning of the second week of the disease. 
Oases in which the exaiitluMii appears Iat(»r, not b(‘fore the middle or al 
the emi of the second week, are rare. Exceptionally, roseohe appear 
early, from the sinrond to the fourth day of the ili.s(*ase. I have? 


observed this es])ecially in woimm and (diildren. 

d'he I'oseoke app(»ar first upon the chest, the abdomen, and the back. 
Upon th(; back they often aj)pear twidve, ev(*n twenty-four, hours 
earlier than u|)oii the abdomen and the ch(*st, and in the .situation first 
named thev are not rarely .‘Somewhat larger than in the others. Eroni 
the trunk the ro.seolous eruption generally does not extend further, 
although in exei?j)tiorial inslaiicos it may invade the arms and the 
thighs, and ((uite ex(?eptionally the fore-arms, the dorsti of the hands, the 
legs, ami I he feet. Such extensive distribution u|>on the (*xtremities 
almost alw.ays i)r(>supposes a relatively dense involveimait of the trunk. 
It mav b(» accepted as a rule that this part of the body i.s [)referably 
and most dcai^ily the scat of the ro.seijihe, and their number diminishes 
progressively the furth(‘r from the trunk the affected part of the body 
IS sitiititcd.^ In a ease? in which a roseolous exanthcfin was more dense 
npon the di.^tal portions of the extremities than iipjn the proximal p>r-' 
tions, and even upon the trunk, 1 would from this alone have some 



uoi;rjiip in[% vK)U[cI ppioqs* j ’Suo] aioaipuikIukk) si uof^ 

-ilnao oip JO ii()ipMit[) [u;o(^ oijj Aj;iioiiIk)sui>o os %iulopAt)p A[.nuijs 
-no.) o.in SOHO avou ‘jirocfdusip s^ixls p|o oip 0 |U|av joaoj pioiplA^ |(» 

iJ|o.)soa JO ir\m^:oj ;>i 4 S[ai>piuiii[i) v ^ai)AOAVoi| ‘si 'oonouiMixo ini 

Ilf pauuooo 4011 si;i[ ‘nnossnojj^ Acj jx>41J4S si; ‘sA*i;p 1W04.1110J jo U(>j4R.m|) y 
•SAiip 1104 04 iidAos luoaj 41: pooi;|d 04 A*i;m pourxl 4 hoSuo| 044 OAiX[,)(| j 
•sAi;p .>Aij 04 00.144 mojj .):rfiMOAi; 044 uo 4011 A"[ 4 iiopiA;) si 4 <k 1 s-,)so.i 
p;i4)iA[[)Ui 044 JO iioipjcinp \)oin;oifii[.^'is i)i 4 sonJrfo.id jo 4011 pnn 

oi4soiiJ)i;ip JO o.uxf.).i044 si noi4duai) “sosiro po 4 oiu 4 o.id Snu[ [)ui; njoA-is 

Ilf iii;i[4 sosiR) OAi4,io(fii .10 joppui iii Apiioiiboaj 0.10111 oouos(|); 040 |(lni<»i) 
poA.ios(|o oAiJif I >[11144 I 4 i 5 no 44 [i; ‘iioi 4 dn.io S110400SO.1 oij; jo Aiisuop \n\\ 
])iii; osKOSfp oi|4 JO A)f.i.>Aos 044 nooAV4oq 11014140a 04 fuij 0 )) on si 0.104 

•s[)Of.iod 40ns jiiinanf) pouiaoj iiooq OAiuj ai?ui ‘aoAoj |>104 (Ia4 40 ojioijdj 
0[4iisnodKi|inf iii; hr po.iopfsnoo 04 04 Sf 1400^0.1 044 41:44 ‘saoAjosqo omos |I) 
Tioiuido 044 HdR4.ioj *ji^n|>||.i4s Afpiroodsi) hi;a\ noiHiijoad oj^imoai: .404} i|iHi[Av 
ui pin? qxioaqc A'foaiu 4iu( ojoav o;|(K)soa 044 4014 av in sjioiaod oao w ojoqi su|4 o] 
])OHodd() H V in puuoj o.ioa\ sono P04140HI 4114 .10 040080.1 on ‘axoia jo luiod 
sf44 luojj poiifuiRXO AUnjojuo o.ioa\ 011114 41144 41; qofqAV ‘h.)si:.) fopj jq -hjroa 
. 10440 III 11R44 Acinus SRA\ iuon4m?xo 044 qoiqAV ui s.>s*ro jo .loqrunu .loifjRj 
qomii a*ioai414o.! i; iiauquiuji in iioAJOsqo j 2KWI 044 iij ■s.nuiopulo 

4UOJOJ41P Ilf pin; soiuf4 4Uo.ioj|i|) 41; a.ii;a luoq^iiRXO 044 jo 4iK)in(lo|>AO|» 
oip pin? ii()isnjo.i<l 04) ‘A|[)OJ4iiopn. 4 *09^ in POA.10S40 srav tTt?[oosoj 01(4 jo 

oouosqR 4at)4siH.iod ‘ofUfio oisdfo^j 044 41; POA.10S40 sosu.) 49^,4 jo ‘>!in[J, 

VSR.)SI|> 

044 JO osaiio.) 0.44110 044 41104^110.144 Snf4iiRA\ A4oafpio 04 Aiiin r[Oi)so.i 
044 4i?i|4 4.)i;j 044 O'/fsiJiiduio A’[4.)iii4aip ppiOAV j ‘nosf40.inj\[ ‘ooin!4sui 
aoj ‘si; ‘s.ir)Aj.)S4o oiuos o| p.is(Kldo sy •noni in 111:44 nouioAV iii Afuiwp 
-iiiKp; oaoiu 4i;i[A\oinos dofOAoj) 04 puoiiouf 14 sanoddi; nio44in;xo 044 Sos 
04 panSoa 44f^\\ 4>ooin;A4)i; ui iioqsfiiniifi) nii:J>i; Sf aoquinn 044 ao44R[ 

044 U| ’suni)!: ui nm|4 aoAVoj [[f4s A’[[i;.iori.)i> ‘.).)iiofjodxo aiu iif ‘oai? 
A044 Tio.4)[f40 .SnnoA iij •(){; .10 04 04 o iuo.ij ‘.io(|nimi ||Rins in ao A'li^ins 
01144 ono 411 4110s, lad o,n; oqfKisoa 044 sosno jo A4iaofRin o.naR4 044 <4 
•nofsiijiioo 4Ui;suo4dnii 04 osia OAi^i 04 uoo4ds 044 jo 4noinoi>ai4no pin: .ioaoj 
oAf4diiao 44fA\ 1400S0.1 0f4fp4dAs poAaos(|o 11044 ]>iii; anoii oMiq j 
•O4(4fssod XifpiKia Sf sosiK)sf[> snoi4'o;)jT4 .10440 i|4fA\ iioisnjnoo si; ‘poaniboa 
0C4 [[lAV sfsonu^i.M4) Ilf oai;o 4i;oaS pni; ‘jfni>[i.i4s si 4ifi>4i;o.i.) oouinnoddii 044 
A4isnop 4i;oa3 ni [)in; aoquinif oSai;[ 14 A4snoouT?4[nii4S sdofOAOji 41 uoq 
qiiRpnncfi; 4011 si aoAoj pf04dA4 jo ui044Ui;\o sno4(K)soa 044 sosi?osi|> sik'U 
-oojui a 0440 JO soou,y.)s,)ao4po 044 ipiAV nosfaiidinoo 14 pm? paouo.o n[ 

VMlo([ 

AjL4[fxi;ui aouiojin 044 jo ao[uo(i aoAio[ 044 41? uoao pun 

uodn UI044 punoj j oAuq X[jBiiOf4dooxo iCpiQ ’^obj 044 jRodfO- 

Xjoaca X.10A ;b]ooso^[ -aoAoj pio4diC4 jo sisonSBip b Suiqr.ui 14 Aom^f:- »>l 

SSI 


8K0JJjV0ri<m0^) HKV SWChldKAS 



12(5 


TVrilOfl) t'KVKR. 


of tlio cxiintlioni ns twolvo and ioiiitwn days. I have r.irely 

etHMUiiiterwl a loiijr-H- duration than three weeks. In {general it may Ix^ 
stated lliat (lu; roseola* rarely persist beyond the febrile staf>:t> ol* the dis- 
ease. Althoiioh it eannot be «ienie«l that now and again isolatwl roseolas 
appear during (h«; afebrile stage, one shonhl be extremely eritieal in 
rt*i>iir<l l‘» t Ik ‘111. 

Durini^ ivcnulc^siHMice.s mikI ivlapscs tho ros(*olic ^oiuTally mjpj>our, 
ill (M|iial prDtusion aiul even in ^m-ator iloiiisity tlian in tlu‘ ])rinmrv 
attack, and they cnntiinic so Ion*; as the lever persists. Under siicli 
riren installers nKcoljr may be Ibund in tlu^ fourth and the fifth week of 
the iliseasc, and i*ven later. 

I)o roseola* occur also in tin* <*onrsc of other dis(*ases? 1 believe 
elllorcscciK'Cs lik(? the typhoid roseola* ^lo but rarely. 'Fhe more skilhul 
and lh<* more exp(‘ri<‘nced th<‘ observi*r, the less commonly ^vill lu* ri'port 
instaiK'cs ol* this character. Only in a few instances of aciitii miliary 
tubcr<*idosis and of cerebrospinal m(‘nini*itis, which wen* shown on post - 
mortem c.\amination not t<> be <*omplu^ate«l by tvjihoid fi‘V(*r, have* I 
ob.'ierved upon the skin eruptions indistiii'inishable from the typhoid 
roseola*. While in cases of the acute exanlh(‘mata, as, for instanec, 
small-pox and lyphns f<*v('r, the apjiearance of the s|)ecifn*. eruption is 
generally j)re<*(‘d<*<l for a longer or sliort time by certain evanesi‘ent 
exanthenis, I have? but rarely observed these as forerunners of the 
tv|>hoid roseola. Only in a few instances in women and children, or in 
delicately built, blonde, blne-eynl youn^ pt‘rsons have I observed evanes- 
cent, dillusi* or punctate erythemas u|M)n the trunk and the? e\tr(*mities. 

It is noteworthy that tla^ ros<M>Ue, after they have fadinl, p*nerally 
leave no trace; nor can they lie d(*monstmte<l upon the dead body. As 
the sole trace remaining' ihiring lite, there arc ciccasionally observed liirhi- 
bniwnish or y<*ll<»wish spots of but short duration, or, more freipienlly, 
sliirlit bmnny d(*s<jUamation at the site of the ros<*ohe and in th(*ir immc'di- 
ate vicinity, a condition that a|)pears to occur (‘spe(;ially when the roseola* 
have bi*t*n piofuse and have persisti^l tor a eonsid<*rable time. J hav(* 
now and then observeil in children and youn^ adults that the lenticular 
efflorescence, instead of simply subsiding and fading, is eonv(*rt(Ml at its 
ciMiter into a minute conical vesicle, whosi:* cont(‘nts soon bee^mu* turbid 
and under'jpo desiccation, 'fliis piocess takes pla<*<» in the siipeifflcial 
layers «)l the eiiidta’inis, so that a .sear is nevc?r left. 

It is a notfrwoi’thy fact that tin* n»st*oh.e themselves, representing, as we 
have se(*n, a purely hypi*remie exanthem, practically m*,ver become, hem- 
orrluigii? even throughout the f^mrse of their further existen(?e. I believi* 
that [ have ob.serveil thi.s in but a fe\vc?uses among thousaiuLs. Only i*i 
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ihi' (\\ire«^c;ly mro lieniorrliagic typhoid fever, such as liave been 

.It-criln^d esjKKiially l)y Mun5hisoii aii<l Lieb(!rnuji.ster, do some of the 
bw!ome hemoiTha^u;, together with extensive bloody sulfusion 
ni' other |iortions of the skin free from roscioUc. From this eondition 
rriii'l l>e sliiiri)ly diBercntiated the iiisigiiifieant hemorrhages into the 
|,:iii-rollieles of the legs, whieh are not at all rarely observed during 
<oaval(‘seen(?(.‘ IVoni severe atta<^ks of tyi>hoid fever, in assoeiation with 
llu* development of tKlema about the ankles. 

U(*<*enlly, atleiition has l)een direeted to a slialy of the blood obtained 
ii*om the ros(;-S|K)t,s. not aloiu? becanw of the theoretic signili(^anee, but also 
lM‘c;ni.se of th*i possible diagnostic value. Meuhaiis ‘ claims to have, found 
rlie Kbcrth bacillus in more than half of the e.ast!S examined by him, and 
:dso Kiitiniyer “ was equally suceessfu I in 1 ease. In a large nund)er of 
ohservations directed to this point I havti obtained only negative results, as 
also otlior observers, as, for instance, Friinkel and Simmonds, Heitz, 
rj anew ski, Chantemesse, and Widal. 

Since th.e above was written, typhoitbbacilli have been obtained from the 
rosi'-spots by 'rhie.inich ' in out of 7 causes examined ; by Neufeld,^ I»‘5 out 
of 14 eases ; ( -urschmaun,'' 14 out of 20 cases ; Richardson,*' 5 out of G cases ; 
Selinlz and Krause,’ 14 out of IG ejuse^s. The method used in most of these 
eases consisted in incising the spot, coUeciting a droj> of the exuding blood, and 
inoeidating this, together with some of tins tissue-sera|)ings, into Huid media. 

Iv l^'rankel,'* hy excising the sj)otj<, placing them in bouillon, ami so 
allowing the bacteria to mnltiply iu the tissue, lias been able to demonstrate 
the hacteria in sections. From all of this work it seems prol)able that a 
(•olleciion of the bacteria in the blood of the rose-spots always occurs. 

'fhe roseohe of typhoid lever are absolutely distinct from the <?xan- 
them of tyjilins fever. The latt(?r is made up of true macailes, and not 
papules. At most they may be slightly' nii-swl for a short tinn^ imiuedi- 
at«‘ly after their appearance. In form tlnw are not so regular as the 
risenlic, and tlu4r borders are dittuse and indistinct. Purely bypei'emicj 
and pale red at tirst, tlKW soon b«jome lieniorrliagicj from the center 
outward, so that in eoutradistiiictioii from the typhoid niscolie they ean 
only in part, be made to disapj>ear on pressure. Their (M)lor then 
btHomes coppery red or dull bluish rc»<l and even dirty livid. They 
have traces, iu tlie form <»f greenish-yellow or brow-nish sp>ts (blood- 
pignienl), tar into convah*scence. The exantlieni of typhus fever, in 
athlition, appears, on the avemge, somewhat earlier than the tyqdioid 
^o.'^eola', namely, from the third to the fifth day of the disosise. It 
appears in crops, but all at tlie sjime time, so that in fixmi 

■ h!in, IfVA., 1880, Nns. 0 and 44. 

' Cnitmlhl. f. kiln. Med., 1887, No. 9. « Denifirh. med. 1895. 

^ Uijff., Hd. XXX. ft Milne/t. jned. HWt., 1899, No. 48. 

Med. Jfmr., 1900, vol. v. » Zell. f. kiln. Med., Hd. Ixi. 

/%., Bd. xxxiv. 
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twciity-flmr to forly-oiirht hours, oii tluj average, the eniption-is likely tt> 
have attained its (ii^iiiiite doveloianeiit and distribution. 1 have never 
observed in eonneetion with Ihe exanthem of typhus fever the rwanides- 
cenees that (constitute tlit- rule in eases of typhoid fever. Th(‘ distribu- 
tion of the exanthem of typhus fever also ditfers in a most distinetive 
manner fr<»ni that of typhoid fever. Although in both the trunk is 
involvcMl iirst and ptvferably, the eruption of typhus ftiver (wtends not 
rarelv to the ta(;e, and (cs|)e(nally to the ext nmii ties. In fact, it is ollen 
not less dense u|K)n th(cs(^ than upon the trunk, and it is a chaineteristie 
feature, besides, that the (exanthem, in marktxi ex)ntnLst to the distribu- 
tion of th(? typhoid roswihe, is likely to be espcKcially inarkcMl upon tJie 
forearms and the dorsi of the hands, while those j>arts of the extreani- 
tii's nearest the trunk are not iiivolvc'd in greater, but otteii (n’en iti 
less, degree. 

ITrtiearia and papular (^xantlM'ins (( Jriessiiig(»r) may be iiuaitioruHl as 
rarities in the course of typhoid fever. I have notcxl urticcaria only in 
exceptional instaiuH-s at Hamburg, and in OM per (xait. of the (*ases at 
Leipsi(\ Ji'iiner, Raymond, Li'Maigre, and others re|)ort the pr(»se!iee 
of s(?arlatiniforiu eruptions, and also of nitcasly eruptions, wliieh {i}>pear(Ml 
during the s(H!ond and also the thiixl WiX‘k, and w(‘re by no m(»ans (^va- 
nes(?:ent. Apart from the initial vari(‘ties of rash previously mentiomed, 
r have ol)s<:*rv(:Ml nothing of the kind, and am iiucliin-cd to the view that 
at least a ]M)rtion of th<*se eruptions are to be eonsidettHl as drug-exan- 
thems, and this seems the iuoih' j)robable, as f(»r a long time it was eus- 
tornary to tr(?at typhoid fi^ver with lar^e closes of antipyretic drugs, 
ea|)able often of indiieing varied exanihems. IVeuliar bluish, livid 
.S[)ots, varying in size from that of a lentil to a half-inch in diameter, 
have been described by the oldc'r Freneh observers — a most colnJ)h*t<^ 
dc^scription has been given, for instance, by "rronssi^au — ^as a iVe(|nent 
lesion of the skin. They hav<» b(?eii desigiiatcxl taebevs bleuatres or as 
typhoid peliomahi, and were ccmsiderwl by Murchison and Trousseau as 
almost specific and prognostically favor«able. signs of the disease, '^fhe 
famous typhoid peliomata ca nu? to an ignominious end : tluw were found 
to be (liKi to pedi(*nli. 

The eruption designated miliaria crystallina is worthy of mote 
eareful <?onsideration. It o(jcnrs mnch more fr(»(|uently in (sises (d 
ty])hoid fev(^r than in those of other infeet ious diseases, ^ 

Although I cannot agree with r^)ujs, who was inclined to attach 
apecilK? significan(*e to the (eruption, I should not fail tn mention that oi 
cases of typhoid fever examined for the presence of siidain- 
ina, th(*.se were found in more or less marked degree in 98. With regard 
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tlio other infectious diseiises, I may state that I have observed crystalline 
/ili iria rarely in cases of measles and scarlet fever, and more frequently 
in of acute septiceniia and typhus fever. 


The eruption oi* miliaria generally apinars, on the average, later in 
flii» courso of typlioal fever than the n>st‘<>lie — from the middle or the 
of the second to the end of the third or the hoginning of the fourth 
It appe:irs in the well-known form of roundish, distinct vesicles, 
varving in size irom that of tlie head of a pin to tliut of a lentil, and 
of whicli, if the eruption he well developed, two or more generally 
conloscc to form larger ellloreseences of irregular eontour. Fille<l with 
coiiteiits of wat<M'-like clciiirness, they cover the skin like drops of d(»w. 
The imaginative Tmusseau and fjouis compare<l them with tears. On 
nccnunt of the (jolorlcss contents and the exceedingly thin (xivering of 
the vesicles, they may* readily Ik? overlooke<l with iin|)eilect illumination. 
Xot rart'ly they arci lirst aj)preciated on ptil])ation, if the palm of the 
hand is passe«l over the parts oceupie<l by them. Tlie\*can be si*eii 
esp(f’ially well if viewed with obli4|ue light. Tlie (jontent of the 
snilaniina I have always Ibiind feebly aeal or neutral, and never alka- 
line. ft never bee/)mes purulent, and disaj)|)ears by absorption or rupt- 
ure of the v(\sicles, after whicli, if they wm'c numerous, branny 
d(;s([iiaiiiatioii of tlie st<in jiersists for a f(‘W days. Miliaria appe^ar 
earliest and in great(\st i)rofusion ujxm the lf>wer portion of the abdomen, 
extemling from this situation to the chest and the latcunl portions of the 
nix*k, as well as to the thighs. The exanthem is usually scanty u|Km 
tla*' forearms and the legs. I have observed it but niroly ujxui the 
hands and tlie dorsa of the feet, and never ujH)n the face. 

Ih‘rpeti(* eruptions are ^ rare in cases of typhoid fever that I (xm- 
si'ler this cireuinstamx? of diagnostic importamx' in the differentiation 


h>mi other infectious diseases. Kverv experi(*necHl physician is aware 
of the ire(|uent association of this variety of eruption with pneumoiiiu, 
malaria, 4*i'rel)rospinal meningitis, influenza, and typljus f(‘ver, * During 
the epidemic* of typhus fever at Berlin in 1879 1 observ(?(l, for instaiiee, 
her|M‘s in o |)er e(*nt. of all cases. When pi’cjsent at all, I have found 
herpes in eases of typhoid fever es|XH*ially upon the face, and here in the 
OMial situations. It then appeared priiieipally in the first week, at times 
»A<Mi hdorcj the appeamnec of the msw>Ious crujition, and far less eom- 
monly at a later p(»ri(Kl. In eases of convaloseence fixmi typhoid fever I 
not(^l itdn a f^w instances upon the trunk and the extremities,. 
I'* dx! form of intercostal and femonil lierpes. The observation of 
'TjdMhlt and Seidel, that herpes is more' frecpicnt in children than im 
^ "j IS not in accord with my own ex|)erience. 
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« The fKvnrrence of furuncles, abscesses, phlegmons, and 
erysipelas in die course of typhoid fever is quite serious. Wliile 
j)lil<‘;»!uons and (‘lysipeliis are loss coinnioii and to he considered rsithcr 
as accidental eondhions, ol'ten in connection with slight injuri(»s, bed- 
sores, etc., tiiriincles aial small cntancMHis abscesses are more common 
and of unpleasant signilicance, es|HH‘ially during the |M*ri<Kl of defer- 
vesiH^nee and <»f convalescence. Alter severe attacks of typhoid fe\'ei\ 
M'onvalescciKV may be greatly protracted by them. I have even observed 
life threatene<l directly in debilitatc‘d individuals. 1 have encountereil 
cases in which from (50 to <S0 larg(‘r or smaller fnrunc‘les and abscesses 
develo[KHl succi‘ssively upon the skin and had to be incised. The most 
Jrequent seat of fiirunciilosis is the dorsid as]>ect of the trunk, es|)e(aally 
tin* gluteal region. TIkmi the chest and the abdomen, tin* thighs, and 
the arms are prefenibly attacked. Furunculosis of the skin a|>p(‘ars to 
o<."cnr with especial freijueiuy at times when ty]>houl fever is vigoioiisly 
tn^ati^T with frequently repeated and ex<‘(H‘dingly cold l)alhs. Since I 
have abandoned this method of treatment furuiuailosis has become less 
common among my patients. To be se])anited from this condition are 
the abscesses of the skin that have been observed as associat(‘d mani- 
festations of a complicating pyemia, with suppuration of joints and 
punilent metjistases in intm’ual viscera. Fortunately, these occurrences 
ai’e rare. 

Bed-sores, which formerly were one of tlu' most dreaded se(]uels 
of typhoid fever, have become an uncomnuai manifestation with the 
development of a mtional mode of treatment and of nursing of the 
patient, l^von in severe cases of long <lunition they can generally be 
avoided or abr»ited in their early stages. Apart from exceptional condi- 
tions, tluf o(‘(Mirrence of a l)e<l-sore in private ])ractice, as well iws in the 
hospital, is a n*proaeh to the physician and the attendants. 

In the epidemic of typhoid fever at Hamburg in 1880-87 J observer! 
hed-soresin 1.9 per cent, and in l.eipsic in only 1 percent of the cases. In 
connection with these small figures it niii.st additionally be taken into con- 
siileration that disproportionately many severe cases, often in a neglecte<l 
state, are sent to the hospitals. 

The scat of pr(‘dile<*ti(»n for Ixsl-sores is, as is w'cll known, the 1ow<m' 
5?acral and the gluteal n»gion ; le.ss commonly the heeds, thej scapular 
re'gion, that of the spinous ])rfKrosses of the vertebne, as well as the 
otHiipital region, are involved. A])art from excee<lingly severti casts 
complicated by se])tic or other equally gmve conditions^ in which b(‘<l“ 
sores may ap|K'ar as early as from the (dghtli to the fourteenth day, the 
affection is always a late manifestation of the disease. It pcjrsists fi'nni 
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the latter ^portion of the febrile stage into the period of convuleseenofe, 
whirb it often aggravates, complicates, and protracts extremely. 

\^irioiis forms of bed-sores can be distinguished — ^a fact that, it may 
()(* pjireiitheticjilly remarked, is not sufficiently appreciated l>y some 
observers. The simplest and most (?onimon is that induced by pressure 
of the usually soiled body upon the bed. It generally begins in the 
su nd v(?gion and on tlie most prominent [)oints of the nates, witli 
diffuse circumsttribed re<hi(?ss, with or without ecchyiiioses. Tlieii , 
(‘xfoliiition (»f the 0[)i<lcrmis occurs, with exposure of the (‘Oi-iiim, whicli 
blcinls readily aud is already somewhat discolored. Meanwhile there 
develops a red line of dcmarcathui, followed by yellowisli discoloration 
and ik'siccalion of the afflicted part, with the fbrmatiou of a parchmeiit- 
likc slonglj, whi«*h, after a varying time, is thrown off as a whole or is 
diiUu'la*!! in thn^a^ls or is rc'inovfHl artilicially. Kvcm with the first 
slough, wliich also may be <lisi*olorcd, soft, and smeary, the skin aud 
snhcMtancoiis coiinc<rtive tissue down to the muscle may be exfoliatwl. 
Ill especially severe and partuailarly long-neglected leases the destruction 
iulvaiic(?s more ami more df*(.*ply down to the bone. This also may 
undergo necrosis and snbsocpiently be exlbliat(.»d, and I have in several 
instuneis observed the saeral canal to be opened. 

Another variety of bed-sore, which, by reason of its mode of origin, 
luny ap|»e:ir simnltaiUHuisly in several, even in numerous places, devek»ps 
ill eomHHttion with ecthyma and <H‘zematous and fnruneiiloiis eruptions 
in the glut(^al and sixvnxl regions. It gives rise to small superficial 
uleiM’s ot* irregular outline, confluent at various |>oints, and it is especially 
the result of want of cleanliness in the care of the patient. 

A tliird variety ! would designate the subeutamHUis bed-sore. It does 
not always ilevelop in places that an> most sulyectt^l to pressure in the 
retMiinbent posture, but it o<rcurs nitber below the glutcjd region, prefer- 
ahly over the lowermost [Kirtion of the sacrum and the coccyx, in the 
depth of tlie anal fol<l. Developing almost e\<*hisively in eases of 
especial severity, this variety of bed-sore is indicative of a prolbnnd 
‘•ousiitutioiuil distnrbarice of nutrition. It is that variety that may be 
nuavoiflable even with the most senipulous care. In the generally 
prolouiidly stuporous patients, who exhibit no manifestation of pain, it 
o«easioaally aetpiires considerable extent without the attention of the 
‘»tiendaiitj^ being attraetol to it, this <x!!eiirring especially because at the 
'^‘gniuing^ in considerable pix)gressive doc^p-seatwl destruction, 

‘he skin exhibits slight or no altcmtion. When T have been able to 
h>lh»w the process more closely, a dense, at times remarkably insensi- 
uifiltratioii apjKjared beueatli the unaltered or somewhat reddened, 
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tHJcniatoiLs .skill. T\w skin generally then becaiiic gnulually discolomi 
bhiisli red or even grec.*nisli yelJow lk)in imbibition of JienioglobiiL 
JNJeaiiwhile the indiiratoil area lias undergone softening to the degree 
of distinctly demonstrable fluctuation, and now discharge of difhueni, 
putrid, dirty i)us takes place tivuii a number of small irregularly 
distributed openings, unless an incision has been previously ma«l<s 
It is most cliarai'tcristic of this variety of bed-sore that the destruction 
*is far more extensive ileeply than would be suspected from the exteiu 
of the juilpable infdtratioii or the thinning or discoloration of the skin. 
If extensive incisions have bmi tnade, or if tlu; thinned skin has been 
permitltHl to ('xtbliate spontaiKHiusly, the lUHniitie cellular tissue may c 
reiiioved witli the jms in huge, triable, discolorwl shreds. It is dis- 
tinctive of this variety further that the destnictive piY>ccss, however 
extensive it may l>c, rarely extends beyond the subcutaiKHUis connective 
tissue into the ilepth. Its main characteristic, is subcutaneous necrosis 
and suppurative soft<Mung of the cellular tissue. 

Natumlly, a distinction is not possible in practice between the several 
varieties of bed-s(n*es ilcfseiibcYl siicli iis hiisl)(*(m made for purposes of 
eonipleteiiess in presentation. Often tla? ditlerent varieties ar(‘ inergeil 
inUi one another or appear simultaneously or successively in the same 
individual. Circiimscrihod gniignme of tJie skin in other situations than 
those threatened hy bed-sores <M*eni*s with extrenu* rarity and only in greatly 
ivdueed imlividuals, and it is then of oininoiis signifieanee. Occurring 
hen^ and there entirely without obvious cxui.se, it a]^pcars at otluir times 
on |)artsof the skin that have been subjected to accidenhil traumatism or 
to the effects of mea.sures employed for therajieutic pur|)oses. Thn.s, I 
have observed in situations where previously a mu.stard-plaster, a dry eiip, 
or.'^ome other so-ealled resii.seitating agent had been afiplied eiremnseribed 
gangrene of the skin in an arcxi of corresponding flnan and extent. 
AJso, in situations that had b(*en cxpo.^eil for an excessively long tiirn^ to 
the action of a ponlti<;(^ or an ice-bag, I have exceptionally observed the 
development rif ciitiineons gangrene — natiinilly not ineluding acute bnrn.s 
or froe/ing. The occurrence of true noma a.s a sequel of tyjdioid 1 *cn cr 
is so frcMpiently mentioned by earlier writer’s that I am inclines I tn 
doubt whether the diagnosis of that condition was always (xirn^el. 
Among the largo nnmb(?r of (Mi.ses that have come under my observation 
I have only onc(‘ seen an affi'ction in a child under the most ^yreteJud 
<!onditions that could he consideml as noma. 

A word may 1)(» added with ngjinl to ('lianges in the hair and the 
nails. Falling out of th<* hair i.s wdl known and so common tlmt 
scarcely any typhoid patient is wholly exeijgjit th(Tcfrom. It occurs 



SYMPTOMS AND COMPLICATIONS. 


133 


tfX(5lusivoly upon the scjilp, huif commonly tlie beard, sc«ireejy 
cM'V n))on the pul)e.s or in the sycilla?. Two cases of coinpleto alopecia, 

\\ it’ll loss absolutely of all tlie hair of the body, that 1 have observtHl 
(^^invalescence from typhoid fever were perliaps unique, and the 
l<-i«)ii was scarcely related to the original disease. The loss of haiv 
a-nallv begins during the last wet>k of the disease, and continues lar 
into eonvalesceiK^e or oven up to the time when tlie jiatients resume 
their usual occupations. The patients can be assured with companilive, 
rcrtiiintv that lluy will gradually regain their hair without artificial aid. 
(h nemllvi the hair begins to be replaced in certain parts while it is still 
flilling out in other situations. The new hair is generally thick(?r, tougher, 
luul is lust(*rless. Upon transverse section it is often tor some distaiuje, 
nirclv throughout its entire length, not round, but elliptie ^ — n einaim- 
.stanct' that is probably associated with the curliness almost constatitly 
jiri'scnt. 

Alter protmeUnl severe attacks of typhoid fever the nails are not 
rarelv thin, histcrl(!ss, an<l friable. Only in one instance have I observed 
tlu^ni to be completely thrown off from the fingers, and in part also fnnn 
the iocs, and this occurred in one of the eases of total alopecia previously 
mentioned. Further, slight changes in the tinger-nails, far less com- 
inonly in the toe-nails, are frcijnently observed even aft<‘r (»a..ses of tyjdioid 
tl*ver ol* moderate severity in young persons, and to which A. VogoU 
cMlIed attention many years ago. These* consist in tninsversc gntter- 
liki* ili»|)ressions and grooves in the body of the nail, which occur 
in tlie stage e)f most profomnl depression of the bodily nutrition, of 
which it is tlu* local expression. It is interesting to note that behind 
tliis depression or groove there frequently occurs a more or less wide, 
wall-like thickening and elevation of the nail, whi(*h evidently is due to 
the improved, often nriiisually increased, nutritive conditions during 
wnvaloscenee. 

COURSE OF THE FEVER; ESPEQAL CONDITION OF THE BODY- 

TEMPERATURE^ 

1 he altenitions in body-temperatnre constitute one of the best- 
chapters of typhoid fever. Since the determination by Wiin- 
d* rlich of the typical course of tlic tempeniiuix'-eurve, its observation 
‘ I' l'<*C(ano one of the most im|)oi’tjint <Hagnostie and prognostic aids, 
nmlerliclfs (‘omdusions are, on the whole, still ap{)lieable. Tluy con- 
starting-point of further extensive investigations on the 
pul ol his ])upil.s and siiccessoi*s, and will undoubtedly constitute the 
' Dfiutsrh. Arc/i.j\ klin. Jid. vii., S. 333 and following. 
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])asis for subswiiioiit studies of the febrile course of typhoid fever. 
Without (lonbt, the teniperatiire-variatiiyis in the (!oiirse of typhoid fever 
are to be er>iisi<lere»l as the expmssion of bacterial intoxiftition and the 
nsiiltiiit** <;eneral ehaiiires in the laxly and tlie viscera, in (roiineetion 
with whieli, natundly, iiulividual (conditions, and espeicially the physical 
state of the patiiMit bef«»re the attacks, are eo-operativic in the. fiilh^st 
do^r(H‘. Witli the eoiu^eption of the fever as the (‘xjnxssion of the 
sjxvilic morbid conditions taking: place within the body, tJic obscTva- 
tion made by Wunderlich and his pupils, that the various anatomic 
stages of the typhoid disease-process anc reprodiK’od in a])pix)xiinat(‘lv 
typical cases in tla* form o(‘ the* curve*, is in ac(*ord. Wnnderlic*h even 
addl'd, with perfect jnstitet*, that, even in eases pursuing a less rej^nlar or 
a compIicate<l <‘onrs(*, certain tlistinetive featnns of the typi(*td einvc 
passed through the febrile (*onrse like a n*<l line. Tbe statement of 
Wiind(*rlieli, that far-reaebin^ diaunostic loin'lnsions ean be formed 
fn)m the enrve and from eca-taiii parts of it, is baM*<l n[M»n tluse iiiels. 

The scientilie study of the fever-eurve oeenpied a larL^e niiml)(;r of rlin- 
iciaiis durinjr AA'uiulcrlicJrs Mime and for many years afterward. Amoiiir 
Wmiderlielfs pn])ils wlio <lcserve especial credit in this eoimcetion, Thier- 
felder,^ Uhle.” Fiedler/ Waehsiniilh,* and Thomas'* should he mentioned. 

An excellent siimmarv, hast'd mxm j>ersonal experienet*, lias hoeu nanle 
hy ( Jriessinginx' The publications ot* Haumler/ Liehern)(*islei\-' Jiir^C'iist'n.' ' 
Ziffinsson," ami Iimnennann constituted fiirdier a mine of important ol)- 
servations hearing ii[)on tla^ fever of typhoid. 

Tlu! a V(*nige duration t)f the febrile, jieriod in a inoderati'ly sevi'n* ta* 
severe (*a.so of typhohl fever is, as bas been menlioiu'tl, from tbret^ to 
four wtH'ks. (leiK'ndly, the selu'inatie n*pres(‘ntation ot‘ the t(*m})eratnrc- 
(*nrv<‘ is ba.<(xl upon a dtindion of Hair weeks, tbe ebara(*t(*r of tbe curve 
being establislietl for each indivhinal w(*c*k. It appears b(‘tt(*r to me to 
divide tlic disease into thri'e or four pads, and aj)preciate fnan llie *>ntset 

• ' \Vn!i(lrrlic]i. Arr/t. f. phifM. Hrith., Btl. xvi., 18o7, and Bel. xvii., iSoS. 
Arch. iL Jlrif/i., ltd. iii., ISfil. f)if Thrr'nwmetrie (Wf. I\rtn}kr7ihrit(\ 2d ed., Li*ip>^ie. 

’ Arch. f. Jfp}/k.. Bd. xiv. ^ Bd. xviii. 

^ Arch, d, Ifci/J:., Bd. iii. ^ /hid., Bd. iv. 

« IW., Bd. V., S. r,l 11 . .Vj7. f hoc. cAt. 

^ DcutHch. Arch./, hfin. Med., Bd. iii. 

^ (nffc.c(t;d Wfirhs. “Typhoid Fever” in Zirmssen's Ifandlmch. Liebennei^l**^ 
and lirohfirhfuvffpn vnd VnwicJie uhrr die Anwendmtff dcs hfdfe^i BV/s-'*'’/''’' 

heifichrrhnffcv Krnnkhcifrn, Biisle, 1808. 

^ K/hdschc .sfirdtcn Uhrr die Jichatidhinff drs AluhmrmtdfyphiUK mit. ktdirn t 

1886. * Dio If*ic.]»tf*ron F’V)nnon des Tvpliiis, ” Vnlkmanu ' h Sammlwnfj klm. Vw'fr. 

In a number ot smaller personal publieation.s and similar publiciiticMis by hi-* 
pu[)ilp. 

/ieins.?en and Iminerniann, Die KaUwa.sserbehandh.inff d€.s 7)/j)hns abdmnin(dif‘. 

1870. 
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tint tlu’sc are hy no mciaiis equally long and in the individual ease alike, 
iHii that each may be shorter or longer, exten<l(*<l or abbrcviatwl, 

W’c* shall r)ow ilescribe, somewhat .schemaiurally, as is unavoidable in 
•i ^vsieinatic presenhilion, the form of the temperature -curve i'or a 
miKKuitcly severe or severe ease of typhoid fever of tv])ieal eoui'sc*. 
I lien the variati(»ns in the (jourse of the <?iirve under sp(H*ial individual 
■niJ tt ‘ond conditions will be considered, and linally, it will have to be 
|H»lnlod out how varied its sepaiahj parts may be under varying c^inaim- 
^nnccs. Before describing the curve of the actual febrile stage, a few 
ninarks may be inaile concerning the state of the body-temperature 
liming the pia*i<Kl of incubation, namely, the time when the typhoid 
|)rtK:(‘r*s is imattOTukHl with (iither obj(‘ctiv(i or subjwjtive symptoms, or 

Pcrioil of inriiTiution. First flay of fcvi‘r. 



H''. S. .1 viiiii(.>ratiir(vriirYc from a caK- of typhoid ft.-vor in a man, tvvt;iity-one years old. Noso- 
ouniial iiifoclioii during couvaleseonco from a yovore febrile altaek of rhenmatie polyartliritis. 

In-fore the beginning of the charncrterislic curve of the tirsl week of typhoid fever, the 
■suli.utniKil U-inperuliire foilowiiig ree«ivery from polyarthritis rises to the average normal level 
tni'l exhibits a number of fliieiuations more than usually marked. 

iM'lorc. tnnisitory, ill-defined, and varying disturbances and eornjdaints are 
piescnt. Ill gcm‘nd, this stage is free from true febrile manifestations. 

liow(?ver, (uireful observation bc‘ made. in times of epidemics, jiartien- 
l.nly if the tcmpemtiirc of apparently still healthy ])r(HlispostMl relatives 
“f till* patient be taken regularly, if cast's areobservcHl that are admittiHl 
into t]i(. liospital thiring the tieriml of incubation with an Indefinite 
ihdgnosis, or if nosocomial attacks are thoroughly studied fi^om the 
tlie course of the teinjicniture-eurve in tlie period of incubation 
" ill show in not a few that something is taking place within the hiKlv. 
n .1 (‘crtain proportion of the individuals in question it will be found 
) ^VIthout actual febrile elevation of tempemturiA, a more inarkeHl 
^‘11 bit ion in the daily eur\^e takes place than under physiologic condi- 
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tions ; th(‘ i^wiMM-atiiro msiy be somewhat lower in the morning, and a 
few tenths (►f a degrw higher in th(‘ evening, than was observed in tlie 
patient wljile in a state of health. In other patients a temperature of 
or somewhat liigluM* is o<*t‘asionally attaiiunl toward midday or 
evening, (‘ither spontaneously or more f‘rt‘<pu!iitly after physical and 
nuintal exertion. In those eonvaleseent from othta* febrile diseases who 
exhibit subnormal temi)eratiire in eonsiMinenee of* exhaust ion, the body- 
temperature rises somewhat, to tli(» normal of the individual, as they 
enter upon the stage of imaibatioii of the attaek of typhoid fever, and 
under sueh eonditions it exhibits at times uimsual fliutuations between 
morning and evening (I’^ig. 

This instability of the temporatnre-eiirvc during th(‘ ])eri()d of ineii- 
liation is qnite generally assotnatcnl with <*onsidend)hj varial)ilitv in tin* 
pulse, whieh on slight ])rov<M*ation inereases snddtmly in friHjueney, and 
particularly in the evening is often riiueh more rapid than it is during 
health. 

1 helieve that greater importance than is com;nonly given sliould he 
attached to the pulse-t<‘mpcratiirc ratio during the period of inenhation. 

Oarefiil ohservation of this 
ratio at this time may oe<a- 
sionally lead the trained ob- 
server in the right direetu)n. 
Fiivariahly, and almost in a 
tyjneal manner, it fx'curs »v- 
])eatedly that dwcdlers in a 
liospital, lor instance, servaniN 
laborers, ineelianies, who ex- 
Jiibit only general symptoms 
and apy>arently are free jp'nm 
fever, are sent to the hospital 
with an indefinite diagnosis, 
and soinetiines with a snspi- 
eioii of simulation. I nder 
sueh ciriannstanees no esj>eci:d 
organic alteration will in fiM?t 
he foninl, and only on careful 
observation of the ahnonnally 
marked fl net nation in tlic 
daily curve and the instaln lily 
of tlie pulse will attention l>c 
awakened to the fact; that ini- 
])orlant processes arc taking ])laee in the body. The experienced clinician 
will tljcn, among otlier things, tlnuk of the Ineubatioii-stage of typhoid 
fever, and retjonirneml rest in bed wdth a restricted diet. Often the occur- 
rence of re.j)eated chilliness at the beginning of the febrile stage and the 
snhsefpient characteristics elevation of temperature wdll show" how" justified 
was liic caution observed (Fig. 9). 



Fm;. TomTi»'r;itijn;-furv<* I’nin a (rasir i»f typlioiti 
fevtjr ill 11 wiiitor, iwoiity-six years )Iil, aflriiittoU with 
a siisi>icioij of simulation. Durin*' iho lirst nine Uuy.s 
then? was no rr'bril(! (‘Ifvation of tm jM-rntun;*, but only 
abiionnally wida flatly Huctuations. On Ihc* tfiitli day 
lliL* fobrilt \H-ri<><l fif a modiTatfly stviTi;*. httaok of 
typhoid fcvcT pursniuK a TL-"ular e iiirse stt in. 
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Jn the lli’st week of Cover the elevation of* teniperjiture attiiins the, 
iler'iiitive height of the febrile p<‘ri<Kl in general, or it may rise even 
I'he imxic of aseent of the teinpemture-eiirve, in eontradistiiic- 
liMii tVoni that of many other infections diseases, as, for instance, tyj)hus 
pnenmonia, and variola, is giiiierally, in the case of tyi)hoid fever, 
more ‘oadnal. Usually, the ascending movement of the curve continnes 
iin- from thrcHi to five days ; less (M>inmoiily tlie entirci fii-gt week is octal- 
jmHl by it. "I his nuMli* (»f pmtttiehxl jis(*ent is in itself of importance in 
<liH'ei*cnlial diagnosis. In addition, the romarkiibly unilbrm, eharaciter- 
istic course of this portion of thtf curve iii dt^tail is cliaracteristic. The 
tciui>eiaturc rises in such a manner that it is regularly from 0.0° to 
1.0° ( \ higher in the evening than on the preceding evening, while it 
exhibits each morning a rwluction of fn)ni().-l° to 0.0° . C., so that it doe.s 
not bc'come as low as it was on the previous day. The form of the 
ascent is, in other words, step-like. If, in this way, on the evening 
of tiu' third to the fifth day, or in markedly protracteil enses as late as 
the sixth (»r the stwenth day, the definitive height of the tempemturc is. 
rcacluHl at 40° ( ^ aiul above, even 11 ° C, the fever then remains eontiniied 
t’nr a we(?k or even longca*, not nirely for a week and a half or two 
Nv<vl<s ; 10° C. and above in the evcuung, and toward morning a reduction 
not c\'(‘(H‘(]ing the physiologic^ variation. 

Ill i><»late<l Instances slighter daily variations than the normal may 
take place (‘itlier for a l*c>v days or (hmiighoiit the entire febrile stage, so 
tliiil the course of the temperature closely appn).\imates that of a con- 
tinued fi'V(‘r in the true sense. This feature is observcfl almost ahyays 
in sevi re cases. StaUnl in detail, variations only of from 0.3° to 0.5° C. 
oc(rur, or ev<*n less, b<;tw(x;n the Jiighest evening and the morning tem- 
pi ratur(», and at times no variation at all is observed for several days. 
In ea.-es of siuh cspo<aal si^viU’ity the average temjieratnn* also is gener- 
ally liiglKM*. It is in such cases that the temponiture roaches 41° C. and 
above, jind >vhich, if tin; patient does not previously sueeiiinh to the 
(liseast‘, tlic stage of eontiimcHl fever may be oxteiuled to two whole 
week.s and even moixj. (iisis setting in with such seveunty sometimes 
-“•‘luire a more favorable aspiH?t after the first week of the continued 
fevi'i’ in so far that the tern pern tnre-cnirve during the second week 
<leelincs to a somewhat lower level, although the sliglit d(‘gree of varia- 


persists (Fig. K)). 

I hat periiHl in which tlie eontimuxl fever or the remittent continued 
*pei*))(^(*oines more markedly remittent or even intermittent is gtaierally 
'•^^ignated the third fehrilc period. This first manifests itself by the eir- 
*>*ustaneo that the cv'eiung tenipemtu re still remains at its usual height, 
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or appiiiximatcly so, while the nioming reduction becomes much more 
marked, fixmi 1.*)° to 2°G. ami more. If the disea-se pursue a mihl 
course, such ivinissions may make tlieir appc-araru* as early as the mid- 
dle or lh<! eml of tlie scwmd week, wliile in more marktid and in seveiv 
eases the beginning is deterred to the ihiixl or even the eommencenieiit 
of tlie fourth wi-ek. Tlie duration of tliis portion of the curve is 

^ vamblc : from tlii'ce to 

M five days, niroly longtT. 

I It is esjjccially this por- 

e tion of the cur\’e that is 

0 

|> most frequently shorteiK^I, 

1 5 ill defined, or modified. 
It niav even reinjiin wholU 
undeveloped, so that (he 
stage of descending curve 
follows directly that of 
continiieil fev(?r or reinii- 
tent continual fever. 

The stage of the dc- 
-1. sceiiding fe})rile curve, 
>l which, together with the 
pre(»cding, corresponds to 
•p.-^ the anatomi(* process ol‘ 
Z^j clearing up of the last 
intestinal ulcers ainl of 

c: w' 

% -5 progress! ve cicat riza t ion , 
ig is generally placed he- 
tween the end of I he 
third and the middle of 

1 -5 

= '% the fourth wt«k. From 
five to ten and even four- 
teen days then elapse be- 
fore the normal is roa<;hed. 
In this stage, which is often 
a ppropria tely designat a 1 

tliat of steep eim^s, the variations in teinp(*ratnre are often more 
marked than in the previous stage, so that persistently or for days 
variations betwee^n the morning and evening tempcnitnrcs may ho 
ol)K*r\MMl, such as arc eiistomarilv observ(;d in the course of diseases 



presenting a tru<? int(»nnitt(ait type of fevtT. Temperfiture-variatii'ns 
ot from 2 ° to 2.0° or even 3 °C. arc under such (;ireumstances n‘»( 
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Tranbc has with propriety jK>mted out tlie similarity 
Ix'iweeu such curves and those of certain forms of* pulmonary tuber- 
ciilosis, and has acconlingly six>ken of a liccli<j stage. 

fi) special cases the descent of tlic curve takes i)lace in such a inan- 
]K‘i' tkat the morning and evening temperatures of the following day are 
lower than those of the pretHjding day. At the sanu^ time the d(,M;lino in 
the morning teinpemtiire at the beginning of the stt^ep (iurves is generally 
more riiark<jd than the height of the evening iisc». In milder eases 
piirsiiing a regular course it may be numtioiuMl that the entire course 
of tlie febrile stage may iKit rarely be (5oinpri?sse<l into a perio<l of three 
weeks, with the chanict(;ristic development of iIkj ll>in- stages of the 
curve as just d(\seribed for the severe eases. The initial stage under such 
cir<*-unistanees lasts about four days; the suc^eecHliug perioil of am tinned 
fever continues until tli<5 end of the sCHioiul \ve(*Jv, thus searci^ly more than 
a week ; while the stage of intermittent ami lieeliuing curve oeeuj)i(;s the 
last (lays of llic second and the thml w'ah. Such a (.‘oiirse may b(* illiis- 
lraf('(l hy tlu; (liagnimmati(^ chart of Wumhwlich (Fig. 1 1). 

W(* arc iiulebtcHl to the extreim^ly cari‘ful ami |)aiustaking objscu'va- 
ii(ais of Thomas/ Jurgcuseti/ Ziemssen ami fmmermaiui,* and others for 
Hicli complole kuowledgi^ of the course ol* the temperature in eas(*s of 
typlioul f(!ver that this has lu'come familiar to us both tor day ami night 
and from hour to hour, 'fliere is usually an miinternipted ascending 
tciidciicy of the curve in the (Hmi*se of the day, so that in llielate liours 
of th(‘ afternoon, generally between live and s(‘ven o\do(rk, the maximum 
tcMipcratiire is likely to be reaelial. Fran this point on, into the night 
and until morning, there is a gradual decline, so that the tcMuperature 
usual ly r(‘aches its loNvest i)oinl betweiMi six ami nine o'ehiek in the 
morning. 

1 he tempemtnrc^-curve often exhibits a noteworthy deviation in ])er- 
sons who by reason of their oceupafioii transform night into (Liy. Thus, 
1 liavo observal, expeeially in bakers, the height of the tein]>orature to 
occur in the middle of the night or o\m at an early hour of morning, 
•‘uid the (kvline in the curve toward the evening. The agtnl and ehildren 
idso occasionally exhibit this inverted type of temperature. 

It is noteworthy also that for days and even for w(‘eks more than one 
<h\ati()n of tenipcmtiiro may take place in the courses of twcmty-fiinr 
ioiiiv. jjjj there are two sucli elevations, one of which 

’ Arr/,.. d. Ifmlk., 1864. 

des Abdominal ft/ph us mil koitern irtmer, 
Scbandlunp des AhdomhiaUpphuSy Leipsie, 1870. 
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gtnieriillv occurs in tlic middle (tf the tlsiy, far less commonly at a laic 
hour of the evening or during the night. Afore than two elevations of 
tern{>ei-ature in the twenty-lour hours ai’e less fitsjucnt. Curves with two 
or more sueli elevations in the txmrse of the day may st)mctinJos jiersist 
thrf)ughout the entire tastigium. They are not especially rare in casi^s 
ill which the curve in geiiisral exhibits a tendency to markcil remissions 
and iuterniissioiis (Fig. 15). Conwming the causes of the multiple 


Day nf till* disease. 



Fig. 11.— TempcTatiire-eiirvo from si mild case of typhoid fovor of regular course (aiYor Wiiiider 

Hell). 



Pkj. 1j.- I cnipcralu re curve from a ease of typhoid fev(?riiiu previously healthy, robust 
man, Iwenty-ihree years old. Severe cu.se of typhoid fever of regular courst* Stage of (.’“ii 
valfscciiee. 

tilovation.s of tornpemtnro iiotliing is known, o.'^peoinliv with regard 
tho.M? that persL-^t regularly for a con.<idel’al)l(^ time. As a ininsitoiy 
plhdionirMion the manifestatifiii is not at all rarely eansed by e.xteriiMl 
<listurl)aiH‘es, in part l)y mental or phy.sical exertion, and in part also 
by (fiinpliealions. 

The stag(? ot eonvale.seenee, like tliat of incubation, has by no incaH'^ 
betiii Mitfiidently studi(‘d with relation to the state of tlic body-t(‘mpct'd- 
tiA’c. At this time also the curve exhibits a typical character in fdi’ 
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,,.^.^(. 1 * degree than in the ease of the other aeuto infectious diseascis. 

is donl)tless due to the m<.)re pnjtnieted duration of tlie prLH.*eding 
i^luile stiige, which naturally must exert a corresponding influeiiee 
,,|Hm the form of the curve in the afebrile stage, and in all severe and 
piviieularlv loug-pi’otractei.l csises may Ciuise the stage of eonvah»sc^ence 
to h<‘ ehnuieterized by einaeiation. 

"file first i>eriod aft<?r defcrvesecuce may be most appropriately 
(h'ii^nated as the stage of subnormal tempemture. In deUiil, the curve 
pursues sueli a course that, on the morning following the last tebrile day, 
less ooinmonly on tlie n(?xt succeeding day, the body-temperature dcxdines 
to or lower.' From tins time on, after a febrile sUigo of rath(?r 

severe or long-jn’otrachxl course, it remains about 36° C. or considerably 
1 m‘Io\v, (roiitinuiiig at times up to one and a half or even two weeks, and 
rarelv even longer. If the patient is kept at rest physically and Jiien- 
tallv and in IxkI, tlui daily fluctuations at this time geuendly remain 
iniiisnally slight — slighter than the physiologic. They are then scar*xdy 
more than half a digree, generally less, so that in the evening the body- 
tomporature rises little above 36°, at most to 36.5° C, With the progri'ss 
of convalescence, the daily fluctuations in the temperature become some- 
wlml. greater, approximating the physiologic, and then the temperature 
hegins to rise again, until, at the beginning or the end of the sec‘ond 
\\i?clv of the afebi'ile stage, rarely at the beginning of the third week, 
it liMs reached the level normal to the individual (Fig. 12). 

Both during the stage of subnormal temperature, as Avell as during 
the succeeding peruxl, the course of the temperature in convalescents, how- 
ever uniform it a])peai*s to be during r(.»st, may exhibit marked instability. 
All possible external and internal influences — slight mental excitement, 
visits, news, hopes and disappointments, slight dietetic eiTors or transi- 
tory (?oiistlpation — now gciientlly give rise to sudden, often not incon- 
■sidcralile, el(^vations of temperature. Fven though the temperalure do 
not rise from the subnormal much above the uormal, the elevation is 
neviirtheless attendeil with symptoms corumou to actual febrile states. 
Individuals prescutiug pci’sistent subnormal temperatui*e for a consider- 
‘«hhi time exliibit febrile symptoms, even at temperatures that during 
liealth fall within the limits of the normal. 

file stag(i of subnormal temperature in severe protracted oases ter- 
nunating tavombly is as sharply and constantly marked as all the other 
•''f iges of the febrile period. When it does not immediately follow the 
‘ hvge of steep curves, the iK)ssibility of irregularities must be thought of, 

, 1 '>»>Rcrvc'd eases in which the tempera tn re-curve remained subnormal for 

thn*e weeks and even longer after defervescence. * 
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tin ii iiKKstly in mild or abortive cases, the step-like ascent of the teni- 
is^ nuKlified by a transitory decdine to the normal or below in 

(}u^ laoniing. 

Kxceedinj»ly rapid ascent of the initial temperature is encountered 
\‘‘v: more fVwpiently in childniii than in adults, and in the former the 
and the stage of deferve-scoiu?e also are often graitly abridged. 
In ^^tu^ral — ^and this refem to cliildren and adults alike? — a mpid as(?ent 
nf die Uinperiture is pciculiar nither to the inild(*r, and therefore to the 
shorter or even al)ortive, (jascs. 

• Far greater variability with relation to th(.^ duration and the form of 
t!u‘ eurv(? is exhibited by the period of febrile elevation tlian by the 
iniii;il stage. If th(? curves of a few cases, mild and s(?vere, are j)]ac<*d 
side l)V sidt^ nothing of a typical character would be notcxl. H*, 
however, larg<? scri('s of <?harts are studio<l, s(.nne r(?gularity will, on 
tin* wlioh'j be observcHl. Wuiuh^rlich has distinguishtKl two large groups 
of i-asi's de|>en<liug upon the diimtioii of the height of the disease. 
In di(‘ first he iiu*lude.s short case*s of three weeks’ <liiration or not 
iniieli longer, with a liistiginm of from a W(?ek to a week and a half; 
anfl in tlu‘ s«‘cond he iiududes protractcnl cases, in which the fastigium 
lasts IVoni three to six we(!ks and (iven longer. Hetwc(‘ii these there are 
naturally all possible gmdations and variations, appT’oxiniating more or 
less to (H)e or the other variety. Finally, there is a group of atypical 
eases to be e(»nsiderod, to whieh WiiudeiTich atta(*h(.Ml far too little 
ini|)ortaM(‘e, in which tlu* tenipeniture-(?urve exhibits absolutely nothing 
(‘hara< tenstic. The first of Wiindc»rlieh’.s groiij)s inchules almost solely 
mild ea>t?s that regularly t(*rminate in iwovery, or those tliat pursue an 
unlavomble eMnirso only in constHpienee i>f accidental unfavorable con- 
ditions and compli('ations, siieli as intestinal hemorrhage, p(*rforatiou, ete. 
llie second group, as such, lias little relation to th(? course and the mode 
of termination. Although this gniiip includes the majority of the 
severest r.i,ses, it comprises also many of modenite s(?v(M’ity, even down 
l‘> tin* mildost. 


I lie total duration of the febrile stage, concerning which a few statis- 
statements may lie made before we pass to special coiisiiJeratiou of 
^i^niilioiii; in its course, is considerably longer than in most other acute 
mliMiiouH diseases. For adults up to Uie age of fifty-five years it was in 
more tlum half of my eases ( 00.5 per cent.) not more than twenty-one days, 
i was, however, from twenty-two to thirty-three days 

ifV * while only in 14 |K?r cent, was the febrile stage longer than 

\ p., ^ h'tst event was observed especially in the aged and in previously 
Jiliii* I'crsons. The course of the fever is tlieii likely to l)c oscillating 
^mo**^^* ^^*‘^*^**’ In chihlren the febrile stage is, on the whole, shorter. 

4411 children up to the age of fourteen years, in whom I made 
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olwervatioiKs upon this |j<>int, 1 found a iliirution of twenty-one days or lew 
in i>c‘r mil.; of beiween twenty-two and thirty-three days in K; 

iK-r eeiit. ; of more than thirty-three days in 7.5 iKjr cent. 

If the oliler ehildreii ajv separated from tlie younger, it will he seen 
distiiKlIy tliat tlie former rather approximate the type of adults. Tin- 
duration of tlic fever was: 

i 


■ 111 i'hil(.lrt;ii botwcfii 
: eleven ami IVnirU'iMi 
! years old inclusive. 


In oliiltlren n|) to ii,r 
of ten ycHis. 


Tweiilv-toie tlav.s or 

Between iwcnly-lwo aiul thirty-three days . 
More than ihirty-tJiree Jays 


fJB.O per eenl. 

20.7 “ 

11.8 “ 




8I.*,» per cent. 
Jl.:i 
4.8 


With rcijranl to tiui in tli<‘ cuMirse of tlu? Jot n.s now* 

consitlor tlio .sovoro anti tlio .sovon^t oases. Both those t)f short iliiration 
aiul those of more jirotraeted i^onrse in adults up to the tlnrty-iifth or 
the fortieth year of lifti generally exhibit a c^onsideralde de^ret* of 
el( 3 vatiou and noteworthy regultiritv of the tt‘rn|)<.*rature. The dilli r- 
eiiO(‘ between morning and evening ienn)enitnre is generally not nioif* 
than one degree, often l(‘ss ; while the av(*rage morning li^vel is from JIB ' 
to 40° C., and the evening level uj) to 4().o^ and tibove. Of itself ii is 

of gnive omen if with a high 
temperattire but slight morning 
rt‘missions bike place, espeehdly 
if tlie teinjieraturt^ renaiins iin- 
inHueiiced ift spite of the ein- 
])loyrneiit of cold baths or otln r 
antipyretit^ tr(‘almeiit (Fig. 1 !)• 
If the temperature bt* especially 
high, possible? eomplieatioiis 
lid be earefnllv look(‘d for. 
S‘ptic conditions, pneuinonia, 
liml secondary meningitis an* 
csp(‘cially to -be kept in mind. 

At tiim^s the severe contin- 
ued lev(»r is interrupted by one 
or inon* inarkexl iiit(‘rniissions. 
The temp(*ratnre then <l<?elines suddenly, more? freejuently during theelay 
than during the night, often falling several degrees, and not rarely 
falling far b(‘low the iiornmU Marked simidtanf?ous diminution ii> 
the size of tlie pulse, with (xmsidcrable incrwise in its freqiancy, 
stanijis this oeeurrenee as trin? cvillapse (Fig. Less (jonimoidy, and 

then c?.spee.ially in iinlividiials between the ages of twenty-five and 



Fic. It.— Tcmp»T;dnr(-cnrvf frum a ca.«n of ty- 
phoid fevor ill a maii,t\vcnly-t\vo years old. I ii- 
usiially severe cNinr.'!c without fipocial coniplicM- 
tioiis. Uenth on the fourteenth «lay of the diKi»»i.sc. 
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HiirtN' rnark(Hl vuruituins in the trurves owur tcni[K)rarily 

V ithimt nl)vi<>us (‘aiise, hul iiiiattoncleil witli cH)miS|)oiiding (liniiniition in 
j and sizes of tins pulse and without inerease in its froepicncy. 
Sne!* iuUTi*u|)tioii.s of tlic high (Miiitimied fever, in otlier respects also 


:,ttc'n<hMl with 
:( i a rn 1 ing 

xvliie^li are desig- 
nat’d pseudocollapse, 
I have ohserveel in 
sevend eases in Vhich 
iherr \vcM*e two or 
three (‘h’vations daily 
(fig. l'>). 

'rh(‘ explanation of 
lliis remarkable, an<l 
Inan the prognosti(? 
stanil]V)iii( generally 
indillerent, <»eeurri*ne<» 
will long remain ob- 
seiM'e. 

In the |)n!S<mee of 
s II e h pMaidocollapse, 
how(‘V(‘r, the progno- 
sis slauild be. guarded 
il‘ I In* stage of steej) 
enrves (hms not soon 
ilKM’eaffer b(‘gin or the 
intermissions do not 
aetnally make their 
iippearanee. Slioidd, 
"n fhe coiitrarv, the 
h'Kiy-iemperatnre rise 
again to its prevkms 
level, sj) to continiie 
dll* fonn of tlie 
‘■arlier (Mmtimio,] or 



t Uni lent continued form, the. further course of the east* may be expeeted 
to^he scvciv, I have then subsequently obs(‘rv(‘d true collapse, during 
' death <»ccurrcHL If severe wises of long duration iK^gin to pursue 
‘‘ 'note favorahle (‘ourso, the high eoiitiiiiu*d fever is, at the end of the 
' -‘anl or tl^^. eomniencement of the thiinl week, generally eonverted into 


Day of the disease. 
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a roinittcnt or even mi intormittont (over witli difforoncis of fnmi 
to ('. aiul more; k*twcen morninj!; ami cvciiiii}'' (emitcr.itares (Fi},'. Hi ,. 

The curve? may then eiontinuc for oigl,! 
Piiy of tiu^ (iist»asi>. Jjiys uiul itiorci, citluT willi iH'g’ularly rt . 



Fi«. 16 .— Tcinponitiiro-chnrt from 
a lyi»h(»it.l frvor (if nio<U*rnlt* 

soverity in ii man. thirty^iiur years 
old. Marked llnetuntiuns in lln^ tem- 
pera In re-eiirvo willidiit <'orr(*.'‘piin<linK 
altora1ion.'( in pulse-fre(]neney. 


pt‘atcd remissions, or — and this n]>pli( >r 
espe‘eially to sev<.*r(j cases — days oi‘ liioh 
eontinuetl ievia- alternating with oilieis 
of remittent continued fever, licss com- 
nionly, in my experience, l)e»innin{^ iin- 
provenieiit is(;haracteriz(‘d hy tli(M*irenni-- 
stanee that llu‘ high average tern pi^ralun* 
gradually siilisides without iiu;reas(‘ in 
the remissions tir with only isolated 
considerable daily H net nations. 

The less common cases of stwere 
protracted course in ehihlhood (‘xhihit 
with esjM‘cial tr(‘<|uen(?y a tl»rni of tem- 
pera tu re-curve with rnarkeil rt'inission.s 
and intermissions. Even when in (lie 


.ev(*rest cases tlu^ fastigimii exhil)it<*d at the beginning* tlu* eharaeteris- 
tics ol* a continued fl*ver, this period is likidy to be nni(Ji sliorler jind 
soon to be n‘])laeed by a [leriod of inark(‘il llnetnalions. Tb(‘se mavk- 
edly iiiteniiitteut eurv(‘s are most eoiistaiit in ehildren up to the el(‘V(‘ntli 
year, whik* older ehildriMi up to the tbiirteentli ydir more frequently 
exhibit the conditions ob.<('rved in adults. 


Diiy (if t dis(‘ase. 



Fig. 17.— Teinp(?ratiiri* curve from an (.•xcecdiiiuly seven* protniclcd ease of lyplnn'd fever ic 
man. lyty-six years oltl. Tin* teinixTiUure-fiirvu exhibits a senile form. 

f 

'rh(* form of the temperature-curve is (jiiite remarkable in se\n< 
cases in person.s of the age of fJirty-fivc? y(«irs and alxive, as d i" 
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ill'll also ill younger adults who ha.v<? become old prematurely or debili- 
i ii( «l bv a dissipated nuxle of life, alcoholism, or exhausting ehronic 
vi-e. Under such circumstances the temperature, in spite ol* the 
-(*vere (M)urse of the disease and the most alarming general condi- 
til 111 rriiiains not rarely, even at the height of the atta(‘k, remarkably low, 
tliiit during the morning hours the temperature scarcely rises ab<»vc 
tlir normal or nanains below, and at night does not excised 31)° ('. The 
I'orni ol’tlie curve in such eases is remarkably irregular : marked remis- 
Hiioiis alternate with widci, collapse-like tluct nations, and, while death is 
likelv io occur almost always in young |)atients while having exceed- 
iniilv high tern piu’at lire, under the circiimstaiiees in question marked 
pn agonal decliiuj ol‘ body-hmiperatiire may take place. Iiiexperieiic(.*d 
<ih.-erv(‘rs may readily be by the low tern pm'atii re-level during 

lli(‘ conrs(» and by the fall at tlu* most serious periotl, and thus be 
tt‘mpt<‘d to giv(‘ a favorable prognosis (Fig. 17). 

The mild and the rriildi?st easi‘s of typhoid fever pursue their course 
at limes speedily, in a week or only a few days, and accordingly with a 
scareelv appreciable fastigiiim ; but, on the otli(*r hand, they may bo 
unduly prolonged. We shall later return to the separate consideration 
el* al)ertiv(‘ and the inihhst afebrile (rases. Hero only the mild enscs, 
la.-ling np to three we(4<s, and the protraeted mild cas(s, will be dis- 
(•uss(‘d liilly. 'riie mild ceases, lasting three we(d\s, most frcxpiently 
nseiiihle «if all the forms the typical. With a ndativelv short duration 
till' individual stagis are characteristically marked in the curve* (h'ig. 
ll,p. UJJi). Aftifr the h(*ight of the fever has b(*cn reached within 
I wo aud half, at the lat(\st four, days, the duration of the true continued 
li ver is likely to be from four or live* days to a W(*(*k. Tlu*n there o(*enr 
uum* marked llue^tuations of temp(*ratun.* of 1.5° C., and fre(jue;*ntly 
uiiirh more*, at first still witli rise of the eve*ning teunpeu'ature to that of 
tli(.‘ pr<*c(‘diiig day, afte*r which, at the e?nel of tlie second and the begin- 

mug ol the third wce*k, the decline lM*giiis in the form of a true steep 
wiirvc. 

Another excee*dingly common variety e)f mild course is tliat which 
hoiu Hie lK»giniiiug exhibits great daily fliiotiiatioiis in the tem]>craturc- 
<‘urvc, with complete absene?c of true continued fever, or with an indi- 
^ ,,t this for two or three days at most. Fn some e^ise*s the inter- 

exlii])it sn(*h regularity and uniformitv as to time as are 
' ‘ ' ^-d in cases of true intermittent fever. If, under such circiim- 
remaining symptoms of ty])hoid fever are iTot sufficiently 
'''ll m:uk(*d, difficulty and erior in diagnosis may readily arise (Fig. 18). 
^-^])e(Mally tile markedly intermittent and remittent (*ase\s, |)artieuilarly 
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those with eonsklcM'abh; irro^aihirity in tlic form of the cmtvc and, on the 
whole, niodenite elevation of temperature, are at times of unusually long 
diiratkm, witlioiit the appearanee «>f any alarming symptoms througliont 
th(‘ entire eoiirse. In not a few eases with an intermittent curve the 
initial stag(* also exhibits this ehanieter, and nrrmh'seena's and relapses 
are also lilo'ly to be atteiKhnl with equally markeil Huetiiations in tlu* 
curve. Also, <;ertain cases of ambulatory typhoid fever are, in rny 
(*xperienc(', alteiulcd with cx)nsiderable remissions in tlu; temperature- 
curve, at times even with such marked intermissions that in th(‘ morn- 
ing or late in the evcaiing or <hiriiig the night the temp(*mture is 
scarcely above the normal level, while considerable elevations take place 
only during the midday or for a short time late in the afternoon. 1 


nay of I he ilisease. 



Fic. - Temperfituri -chari fnmi ;i. mihl case of typlioiil fever in a pirl, ci^hti'cii years oia. 
From the <l:iy of tin; aisease the eourse of tlu- nilaek was afohrile. 'I'Iuj curve was 

markedly iiitenuiaeiit from as early us the sixth a»iy. The fever was almost, purely of (piotijliiin 
ty]K!. 

have in a number of instnnees obstTvofl that in sncli cases the <liagnosis 
ot malaria was mad(\ and with all the greater <‘(Mtainty when the eh‘va- 
tion of tenipemtnre was initiatt'd with a chill. Only when the patients 
Avent t(» bed and roseola.', splenic enlargc'ineiit, and ebaractcristic stools 
appeartMl was the diagnosis eoriwted. 

In eases of mikl typhoid fever in ehildn'n (he n^mittent and inter- 
mittent form tit the curve* is usual, l^mler such cirenm stances the 
temperature-curve is very rarely regular, like that of intermitteait fever. 
On the contrary, the most markt*d irregularity is the ride, [^niisnally 
markt'd iliietuations in the* <*nrve, alternating with pcruKls of loAVor leve'l 
or \N ith pe^riods of (*anseless low temperature, tlie inverted typo with low 
evening anti higher nitirning tempenitnre, often eombino with a number 
oi titlier irregularities to make a (piile remarkable curve. At the same 
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liK* coiirj^e of such ciises is often protracted, so tliat the fijbrile 
may coiitiniic for us many as six or even ei^ht wwks, and the 
jiei^ of the iVieiids and tlie physician may be sorely tried. 
r,io much attention cannot lx* paid to the intermittent aiul remit- 
fchrilo courses described and to the grejtt irr(‘ouIarities of such 
Mirvi'S. fhie who is iinfarniliar with and inca|)able of interpreting 
rhcm is I'xposed to tin? liability of grtsit (»rror in diagnosis and ju-og- 
iM»v:is. It is (?sp(‘cially in such eascjs that ery|)logenetie septicemia, 
jniliarv lulM*rculosis, ami other <liseases ISir more fiared than typhoid 
f(‘ver anMiften inconvctly diagnosed. It has already been noted that 
ao! much is known in geiu'nd with rcgsird to tiu* causes of the mark(‘d 
lliiciuations in tetnpeniture. 'fhe conditions are ditlerent with regard 
Ut iuHucnces that tem|)or«irily exc?rt such an ('ftect. Especially int(*s- 
tiu:il licmorrhago and extcnsiv<» peritonitis are to be mentioned in this 
comiceti(Mi. I\*rsist(Mit diarrlani also is often responsible for markwl 
r(*missious and irregularities in the curve. Transient marked eleva- 
lious of tem])emture without gnive significianee may often be attributed 
to (‘xh’aiH'ous exciting iniluenws, mental as well as physical. The 
high tcm|Ku*atures obs<.*rved in the first hours after (.*ntrance of the 
patient into tlui hospital are familiar, and these are often not agtiin 
altaiiied througlumt the entire attack. They are undoubtnlly refenible 
to lilt* disturliaiKHjs associated witli sepamtion fi*om one’s family and to 
the Irausportatlon. Not less familiar are the febrile elevations in ensei^ 
tif tyjihoid fever after tlie presence of visitors, as well as those that are 
caust'd by protracted conversation, exciting news, dietetic (*iTor, or get- 
ting out of be.<l contrary to instructions. Naturally, all of tliese oeeiir- 
rciMvs are |K;rmissil)lt^ in explanation of sudden elevation of temperature 
only \vh(*n, after most thorough examination, this (*annot he attributtHl 
to soim* loi^al otmipliiniiioii or to sudden exacjerbation of tlie general 
pro«;ess. * 


Variations in the Curve in the Stag^e of Defervescence. — 

In I he largo majority of all «ises of typhoid fever, the severe and the 
nio(l<M’at(*,ly severe, as w(‘ll also the milder, if they have in the j)reeed- 
•ng stages appiv)ache<l the tyjiieal form of the curve, the transition of the 
tciupeniture to normal is likely to take place in tlu* form of the so-ci\lled 
curve. This period lasts for fmm three to (*ight <lays in (‘as(*s of 
n»o(h;iat(‘ and not ft)o pn)tm<*t<*d «)ni>?e. Quite geneiTilly, after sev(*re as 
II as after mild c»ases, the curve passes far below the nonnal witli the 
marked <lecliue, so that on the morning following the first af(*brile 
*'‘ ning the temperature will lu* ht'twemi and C. The tem- 


pcialnve then varies in difterent Ciises: 


it 


may — ^Jis is not iiiKrommon 
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and lias bwri desfiril)C<l — ivniaiii subnoniuil for^ a week and longer, tlio 
•staue of emaciation thus following inime<liatcly. In other eases, aftov 
the normal has lx.-cn reached, thert‘ follow more or less marked, irivgnhn' 
flucluations in the curve, through which the physiologic evening teiu- 
peratiire is readied and pmhahly also is exeeede<l. After this has e^ou- 
tiiiiied for a f(‘W days and the diswise tends towanl definitive termina- 
tion, the charaeteristie stagt» of emaciation biggins. Only in the mildot 
eases can recovery and ri'tiiru of the temjierature-enrve to the ]>re(;ediiig 
physiologic I'orin and level follow immediately, without the oecairrence 
of the stage of eniaeiation. 

'^riie eases are not rare in whieli the decline of temperature takes 
place not with great fluetnations, but gradually. This uniform decline is 
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Fk . 19.— Tempcralure-clinri, with unusimlly marked tliieliiittions in the temper.diire nirve 
before the prinmry ^leforvos(^ence, from a ease; of severe tyjihoid fever, of greatly prot rneU;<l 
ronrse in a 'workman, seventeen years old. A slight recrudescence began t»n the forly-fir.st day 
of the 

likely to be complettxl, od the average, in two or thn^e, rarely more, days. 
Still anothtT variety of defervoseenee is that in whidi, after unusually 
marked fluetnations in the. enrve persisting for days, tlu* differentr 
between nioniing and evening temperature b(‘iiig at times 4 or o 
degrees, definite n'dnetioii in temperature takes plaee within from 
twelve to eighteen lionrs, oeeasionally within a still shorter time, iu a 
single .'^tn)k(\ In sii(?h (?ascs I have obseiwed rwinidescenees and 
relai>s<*s with remarkable frequency (Fig. Ifl). At times this variety 
of sudden d<‘elin(M)f temjieraturc is pr(»eeded by ytie or two such Tjiark<'<l 
rtiU'tnations, after the eurve has pnwiously preservcnl the characteristics 
of a remitt(*iit eoiitimuxl ftwer. Under such (anaimstances the temper^ 
atnre-fluctnations are more often initiated and Jiccornpanied by ehills. 
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ihis may at times csiusc; great embarmssment in diagnosis. This 
,,.,v l>(‘ traiisfbnned into satisfaetioii if it s<m>ii appears that this is only 


Pjiv Ilf t)i«‘ ilisl'iisc. 



Kl'!. ”0. Ti*ril>t‘raluro (-■hart from a severe 
<.t' lyplmitl fever in a woman, tliirty six 
years oltl. Defervescenoo with two marked 
IliieHialiHiis in the cum?, witli chills. 



Tio. *21. — Teni|»crainre-t*hart from a severe 
cas€* t»r typhoiil fever in a woman, thirly-(mc 
years <»hl. From the twtnity-fonrth to the 
twenty-Jiftlnhiy of the tlisease there <.»ccurred 
a critical «leeline, without aiiteeedcnt marked 
tlnetuutioii in the curve. 
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a ]u'fnliar form of roduetion in the onrvo, and not an indication of a 
coin|ilicaiion (Fig. 20). 

it is |)rol)al»ly Ic'ast frc(|ii(*nt for the rcmiittont t?ontimic*d ft'ver of tho 
liisiigium to terminate suddenly, with a 
(‘litieal deeline, at a singh? stroke, or 
l<»r the erises to be ])ree(*ded only by a 
l»i*(‘eritiejil elevation on the preetMling 
t'vening. 1 hav(' observcnl this vari(?ty 
ot <l(*fervese('ne(? more fretpiently in 
young persons, and espeeially in chil- 
dr<‘n, hut it oeenrs also now and then 

>•> Jidiilts (Figs. 21 .jmi 22). 

I’inally, in tlit' less eomnioii wises of 
•yphoid fever that pursue an irregular 
'UmI protraeted (Minrse or are attended 
"iili relativtily low temperature in the 
piesenee of {stnen* general nianifi\sta- 
«)ft(‘ri no marked transitional 
‘ ■ ill (|i(» cuirve can be notetl. This 
■ then pursues an irregular <yMir.«e, with more or less inarke<l 
“‘^dons, the morning and evening temperatures Ix'coniing grad- 



Fi«;. ‘i’i. — T»‘mp»‘r!ituri‘-rhnrt friUn a * 
mild attack t»f typhoid fever in a man, 
Iwrnty-live years old. eritioal fU‘cliiui 
of tlu* temi»orature with defervescence 
uRer precritical elevation. 
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ually and tin* normal tempmituro is slowly rejuJuMl. Viowrd 

anatomically, "those are perhaps oases with slowly hoalinj>‘ ulecn^s, Mid, 
reenHh‘seene(‘s and sln^^ish lesions. These* are the eases also in Mhieh 
for a tinn* doubt exists, ami ota'tainty may be wanting at times even 
after the end 4 »f the dis(‘ase, as to what parts of the oiirvc? belong to tin- 
actual typhoid process and what to possible^ com pli(*at ions aiid se<]n<‘ls. 
The alterations in the Ibrni of the curve in oonneetion M'ith deiinite 
imxles oi* course* of the typlioid attack, and with important s(.*<|uels 
and eomplirations, Nvill be more apjn*opriately discussed in tin* respeis 
tive chapters. 

CHANGES IN THE ORCULATORY ORGANS. 

The discussion of th('S(‘ will lx* taken up liere on account of the 
intimate relalifm of the heart and tlu* ])ulse to the f(*v(*r, and esp(*cially 
to the state of the body -tcjuperat lire. Jt is well, t!>r ri*asons that Mill 
later lx* more fully detail(‘d, to separate in the descri])tion cases M'ithoul 
especial i*ardiac disorders and those M’ith s(*vere h(‘art-a11ections. 

We shall Iwgin M'ith a consideration of tlu* character of the pulse 
in eases pursuing an uncomjiliaited (?ours(\ In all stages of such cases 
a close eorr(*s])oiul(‘nee exists betM'een tlu* tl>rin of tlu* pulse-iairvii and 
the state of the temperaiure. 

In the initial stage it M’ill be observed in the majority of eases that 
th(^ increase in the freiiuency of the pulse takes jilaci* in the same step- 
like manm»r as the ascent of tlu* teinperatnnwurve. In soim* cases the 
form of the puls<*-eurve imitates exactly that of the tempera tu rt ‘-curve. 
In other instanci*s the pulse-1 r(*fjueiu'y rises relatively more sloM’ly ; 
Miiilc in irritable indivuluals, on tlu* contrary, it reaches its higlH\>t 
average lev(*l more quickly than the temperature-cui*v(‘, ])ersisting also 
during the first peri<Kl of tlu* c*ontinued fever. Likewise, during the 
period of fev(‘r-height, both curves often cxhiliit a striking ])arallelism. 
In the amphibolic stag<* the pulse-freipuaicy then g(.‘iu*rally declines, 
still more so in the period of ste(*p <*nrves, so that, if the temperaluri* 
has again rea(*hed the normal or has fallen below this, the pulse- 
fr(‘niu‘ncy will l)e again approximately normal, at times soni(*nhat 
behiM’, at oth<‘r times abnv<'. 

In gen(‘ral it inav be stati'd that in the first davs of the afelirile 

^ f 

period tlu* number of pnlse-lH*ats more fr(*i|maitly is relativi*ly high 
than loM', the fornuT esp(*eially if the lH)dy-ti‘mperatur(* at this period 
does not become subnormal, lait remains stcsulily at alxait f*>7° (/. or al)ov<*. 
Ihis parallelism betM’(‘en the pulse-curve and the t(*iup(*ratur(^ is, accord- 
ing to the pnrsent state of knowlecigi*, not referable to the action of tlie 
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l iltn* iipoi' lieiirt and the carcliovasculiir system, as (jurlier writ<?rs 
i,rlic‘V‘'d. Bnth are due rather to a eomrnon cause, uaniely, the aetioii 
,,i’ loxins, which, in aeeordaiiee with the intensity of the infection and 
t)}(‘ reactive! susceptibility of the individual, reaeli(\s a tleti nit e expression 
in each individual (^ase. 

(^uite remarkable and not eni]>luLsized in tleservcd d(‘j^ree by even some 
ncent writiM's is tlu* relative d(‘gree of infrecpieiuw ol* the pulse oftiai 
observable durin*^ the ascent of the temperatiire-eurve and through- 
out th(' (‘iitire stage of continued fever. In other wonls, the pulse 
ill many, (‘Vcai moderately severe and sev(Te, eases do(‘s not attain 
the J'r(M|uency that we are aecusionuKl to eiuioimter in other infec- 
tions dis(!ases with like elevation of teinpcu’ature. This is obs(Tved 
is|)cciallv in young, robust individuals, up to about the fortieth 
vear of life, and more freipiently in men than in woimai. It is 
<inile g(MK*rally found under siu^h (‘ireu instances that, with an average 
l<'m|H*rature of 3b° or ^0° C., and even inorc‘, the pulse ranges about SO 
in tlie morning and betwi'cn 00 and 100 in the evening, rarely rising 
liiglicr. Even in tin? pr(\s(»nec of sevcu'c manifestations — marked diar- 
rln‘a, ineti'orism, and slight stupor — this eharaeter of tin* [inlso necHl not 
Im‘ ahseiit. As a niattiT of fact, wcll-niark<*d <*as(*s of moderate severity 
an* not rar<*ly encountered in which the pulse-fret(iii‘n(?y in the morning 
scarcely exceeds thc^ normal, and throughout the entire course of the 
(liM‘as<‘ docs not reach 100 in the evening. Tliis p(?cidiar relation 
hclwccn [inlsc and temperature is responsible for the familiar charaeter- 
islic a|)|)carance of the charts upon wliieh both an*! recjorchnl siinidta- 
iicoiisly with the remarkably Avide separation of the two ciii*ve-lines. 
Of all f(;brile dise:is<\‘^, this relation oetmrs by far most frecpiently in 
cases of typhoid fever, an<l it may therefore he of itsc'lf an exeelleiit 
diagnostic aid. 


As lias appeared in .several <*oniiections, the course of the disea.se in older 
cliihli\Mi approximates that iii suhdts; so also the relative infrequency of 
pulse, oeiuirs not rarely in older chihiren, although this is almost always 
'vauluig iu younger ehildrcn. I can wholly confirm this ol).<(;rvation, first 
hy Itogi-rJ While, however, the statements of this writer ap]dy to 
\ nluren after the sixth year, I have observed the phenomenon almost only 
m tliose between the tenth and the fourtcentli year. In younger eJiildren, 
‘Ml the, contrary, 1 have ohservetl, almost without ex(*ej>tion, rather high 
pnlse.-tV(^(piene.v. 

I'or adiili^s iJehermei.ster,'' among recent writers, enip}ia.si/es the infre- 
‘iueiicy the })ulse, and he niention.s Sjinvages, JInfeland, and Jleriult as 
yn icr witiKmvs of the manifestation. Tlie e\])lanalioii sugge.ste<l by 
Hvniicister, that the typhoid poison indiieos directly, through an irritative 

chn. mv Ich mat. dt: I'infance, T. i., Paris, 1S72. * J^oc. ri7., p, lU. 
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etfcct iiiioti the central nervous system, esiiecially the iikmIuUu oblongata, 
(liniiniition in«pulse-tre(|iu:n<!y, apjHsirs to me notcwortliy and pl•ohahh^ 
Other poisonous sul>staiKi‘S, as the biliary adds which cin ulate in the blood, 
at film's are liuown to have the same etltsit, ^atuialiy. the interesting 
(pieslion is by no means wliolly <lis|M««Mi of liy the hypothesis mentioned. 
Further, pos.sibly e.visirimental. oliscTvations are urgently necessary. 

It is noteworthy that among the well-kiiowti earlier oliservcrs of tyjihoid 
fever, ( Jriessinger, l.ouis, and ilurehisou consiilered iiifrequeiuT of the, pulse 
only as an exceptional condition. 

Witli iv^nnl to tlu* quality of tlio puLsci in ])reviously healthy, 
robust individuals in the initial stage an<l at the height of the dis- 
«ise, it app(»ars IVdl and, partieularly in the first pin-iod, notably tensi*. 
If s]>e(;*ial (•iiciinislanei^s do not arise during the course of the dis^ise, 
the pulse is likely to remain equal and regular until the end of tla* 
febrile period. At the (‘iid <»f the semnd and in the third week, in 
S(>V(‘re eases tnirliei’, the ]>nls<» quite generally is luitixl to become softer 
without eorrespondiiig diminution in its fulness. The muse of this mani- 
festation — the reduction in tlie tension of the arterial wall — is respon- 
sible tor another cjuite usual simultaneous elm ugi* in the pnls<! ; the pulse 
l)(M*ome.s dierf»tic*, <!ven tricroti<% and in extremely rare <^ase.s ]>olyerotie. 
Also, this eliai*aet(‘r ol* the pulse ag-.iin is undoubtedly miu;h more 
IVecjueiit in oases <»l* typhoid fever than in tliose of most other f(ihrile 
diseases, so that, with many other wrltcTS, I attaeh diagnostic signili- 
oanee to it. If it is additionally assoeia ted with the relative in frequency 
of the pulst! alrea<ly mentioned, the probability of tlw^ existeiiee of 
tyjdioid fov('r is tlier<'hy inorms<jd. 

The dierotie. pulse is ohservcxl most fiXNjiiently and most distinetly 
in a<Iults, even in elderly persons, unless the existence of atheroma 
prevents the eom lit ions neeessjirv for its oeevirrenee. I n children the 
dierotie pulse is, in my ex|)e!rienee, «>l)serv(»d less eommordy and legist 
(commonly in yonng <?hildren, obviously on aex?oiint of the natural 
smallness of the pulse, due to the jdiysiologie narrowness of the arterial 
lumen. In older eliildren, near the, age of puberty, I have ohserv(Ml 
dierotism now and agiiin. In very sev(‘re, ami esj»('e.ially in tiitnl, eases 
the dierotism generally diminishes and s^)oll disappears entirely at the 
h<*iglit of (lie fever, owing to the climiiuition in the fulness of the 
arU^rial tube ami in pulse ‘-tension, Towanl the (‘iid of the febrile stage 
in almost all sevea’c ami inodenitely severe ejises, and also in mild cas«*s 
that piirsii(> a ]>rotra(;t«l course, the pulse Ixicromes smaller, while its 
softiH^ss persists, ami the dierotism disappmrs. 

riK‘ time of the day cjinses no material dillereneo with relation to the 
fulness and tlu* t<‘nsion of the pulse, hut all the greater difference \vitl» 
regard to the frtMjueney. It may he stated in general that the dailv 
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y.ji.ijjiions of the pulse in ciis(3s of typhoid fever are conii>aratively 
nrirked. "fh(‘ ditferonecjs in piilse-frajuonev at the liotirs wlieii the 
IriMperature is highest and at those* wlieii the temperature is lowest is 
jiU('!v lo he from 10 to 20 and even oO heats. In g(*neral, the hi^li and 
low number* of pulse-heats and the high and low degrees of tein- 
lunduro of the daily curve correspond in time. If* however, more 
tVejjiieut jadse-ohsorvations are made, (juite inarkeHl (lilfereuces can he 
made oul, (specially on diirorent days and at diff*erent times of tlu? day. 
riid()nl)l(;dly, tlie variations in puls(.»-fre(|U(‘ney an* slightest in those 
])Mlients who are kept esp(M*ially (piu^t and undistnrl)ed mentally or 
physa ally. In this respect — that is, in so t*ar as they take little notice 
4 »l' what go(^s on about them — soporose ])aiients resi*mhl(! tlu'in. 1'hese 
palitMits also exhibit (*ompara(iv(*ly slight daily variations, evi*n w!u*n 
ilu* fnMjiieney is (^onsiderabh^ and the tension of the pulse is ima-eased. 
All of lhi*se facts indiciiite tliat external eonditkyis exca't an important 
inlhicnce upon the pulsofn'queiuw. In (*ntire accord with this stale- 
iiicat is the flict that in, (jonscious pati(aits, at all stages of the disease, 
cxcitonu'nt of th(^ most vari(*d kind makes its intluem^e apparent in the 
|)nlsc-curv(\ Every hospital jdiysician is iaiuiliar with the increas(*d 
frequency of the pulse on visiting days. Not rar(*ly the physi(*ian, witli 
his linger on fhe pulse*, is able to anticipatcj the wish that the pati(*nt is 
ahont to express, since the fixujuency of th<* pulse then sudd(*nly becomes 
iin‘ivas(^d. This tendency to transitory iiun-ease of the ])uls(* should 
always bo boring in mind, esp(*(!ially from tluj prognostic standpoint: 
it is oiK^ of tlie peculiarities of tlu^ typhoid curve*, and in the absence 
ol complications is almost never of serious signili(*ance. 

Tht* (*ascs arc to be iiitin-pretcd (juite difr(*rcntly and more seriously 
in which, from tlu^ ()iils(*t, the pulse-fr(*(pioney ('onstantly is esp(*(Mallv 
high or in which tin* pnls(!“(airve r(*ach(*s a rath(*r high lc.v(‘l even at the 
(■omni(*n(H*m(*nt ot the pcu'iod of fidwile (devation. Under sneh eiixaim- 
staiHvs the (li.s(*as(* may lx* <*xpeet(*d to pursue a s(*v(*r(* course. Aj)art 
h’oiu this ta(d, pei*sistent a(*celeration of puls(*-frc(jueiu*y is oft(*u indi- 
<'aliv(; of (iomplieations of most div(*rsc kind. Tn this connection 
a1tciiti<»ii should he dip<'<?ted (*sp('ciallv to inflammatory aff('(!tions of the 
lungs and tlie heart, not less than to tin* possibility of eompli(viting 
pcMtoFiitis and int(*stinal hemorrhag(\ With reference to the latt(*r two 
<'»nditions, the pulse is all the more noteworthy, since \yith the ons(*t 
peritonitis tin* temperature exhibits a most inconstant (*haracter, 
pnlicnlarly often showing no elcwation what('V('r, and also that eoii- 
^i<l» ial)lc. intestinal lunnorrhagc may (*xhibit its infliu'iuM* upon the jailso 
‘>ciorc the discharge has tukf*n pla(?e externally. With reforc'iujo to 
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iiiti'stinal luMnorrluipos, it is rsiK'cially to bo boriKi in mind furtli<‘r 
that, if at all oonshlcTablc, tli(*y give riso to rapid fall of tlio tom. 
j)oratiiro. This tall of toinpcraturo ainl tlio inoroase in ]>ulso-frc;<juoiiov 
^dvo rise to thost‘ intorscvtions in the onrvo (Fiji:. 2-4, p. 222, Digostioii) 
tiimiliar to (ho j*\p(‘ri(‘no('(l (jlinhaaii as most ominons. That an onfirolv 
similar rolation botwoon pulso and tomporatnro may also attend states of 
oolla[)so <if other <»ngin need only bo montionod at this place (Fiji;. 2:5). 

In ospt'oially st‘vero eas(‘s, partionlarly those in whieli death r(*siilis 
from th(‘ intensity of the infection, the pulse-eiirve loses all its eharai*- 
(eristic teatiiros in the last days, aiul even t*or a longer time |>revions to 
death : fulness and t(*nsion diminish appnviably after the <liero(ism has 
ab*(»ady disjtppeared ; the freejueney b(*c‘omes constantly higher, with 



Fnj. iJ. -'IV*in|)(.'ratunvcJiiirl from a suvcni case of typliohj fever in a iinin, twenty si veii yeiirs 
oM, with collapse witltout directly denioiistrahle cause. 


progre>siv(‘ly diminishing daily fluetnations ; tinally, the pulse is 
wholly irregular, scarcely ))al]>able, and not to b(* eounted (Fig. 14). 

Th(* stage of deferveseonet' and of alebrile eonvales(*enee is likewise 
d(‘serving of esp(*cial consideration with reference to the pulse, such 
as has been givcai with referen<M» to the eours(» of the t(?mperatnre. 
Alr(*ady in the stage of steep curves the pulse fro<|iiently becomes 
simdler and hard(‘r, with indisthictness or disappearainre of the dicro- 
ti^m. With the marked fliKjtnations in temperature, there occur not 
rarely in irritabl*' individuals correspondingly wide fluctuations in the 
piilsc-fMirve. .\b»rc frc(|uently, however, the. latter do not exhibit a 
ct)rrcspondi]ig extent of range, but they may be conspicuously smaller 
than tin* t(Muperatnre-fluelnation.s, so that no more than the jdiysiologic 
daily variation.s appear. ^ 
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While tlius, at the. pcri<Ml of steep curves, in patients kept perfectly 
.,i resi in l)ed, the pulse by no means so exaislantly as the t(Mnp(»nitui(^ 
pxltihits the reinitteiit and intermitted type, it is eharaetoriml by 
ijiiiisiiiil and far more marked variability with every deviation of the 
|);iii(*nt lVt)m liie tyj)ieal course than in the earlier stages. Especially 
in 'Tcatly ndiKM'd patients, in irritable nn‘ii, in women and children, 
i ^clriiisic ainl iiitrinsi<; influences, themselves inc^uisiderablc, induce (piibj 
remarkable variations in tlie |uils(;-curve. If the patient sits up or 
tarns over in be<l, or with the approach of tin; physi(?iaii or oi* siiangcrs, 
aeeclerations up to from lt)() to 120 or l-U) are t(uitc frequent. 

Ill the lirst stage of eonvalesccaiex?, whieli Ave have desigiiate<l that 
of snhnorinal temp(!i'ature, the pulse in the majority of* eases does not 
I)cc(niu‘ subnormal. It may, moreovcT, Ih^ ac(;(*pted as a rule that it 
now r:ing('s somewhat above? tin? physiologh^ (individual) normal, at about 
SO in I he morning up to KH) in the <‘vehing. Tin* transitory wale 
Ihictnations due to mental an<l physical clistiirbanees are also now just 
us (?oinmoii as in the sbige of steep curves. 

Tin* (Uses are infrcHpaMit and unexplaim^d in whi(?h in the stage 
of snimorinal tcMiipcraturc? the |)uls(?-frc*(|uency also is subnormal. I 
have ol).-.erved the pulse to (hvlinc to 50, even to 40, in the (*v(*ning, 
and to dl) and even 28 in tin? morning. IJmhn* such einairnstanccs 
it is always conspicuously small and slow, and at the same lime 
(‘.xhihiis all of tin? (diaracterisl ics p(?culiar to stams of (nnacaation. 
Oossibly in most c.as(.*s the oxpLination is to be looked for in this 
dircciion. Th<i subnormal puls('-rate may be obs('rv(*d to persist 
at times for only a few days, at other tim(‘s for a wec'k and longer, 
or iiilo th(? period in which ihe temperature-curve ris(\s to th(‘ physi- 
ologii* li‘V(*l. I have observed this infrecjuianw of the jnilse also in 
iissnciation with tlie olinic:d manifestations of infectious myo(?ar- 
ditis, without tin? disciovmy in the cases in (jiiestion of any (*xplana- 
lory p(‘(Miliarity. Also, during the sec()nd p(*riod of convaleseenc(*, in 
whi(‘h the abnormally low temp(»rature again rises to tin? individual level, 
iht? |mlse-fre(|iUMi(*y is likely on the average to rnnain relatively high, 
'dtluuigh always with a special tendency to transitory marked fluctua- 
iioiis. This at tinu's becomes (‘specially alarming to young physicians 
'I'^d th(‘ friends Avheu the patumts lK‘gin to lx* mon? lividy in b(‘d, or 
at Km* eating, or stmining at stool. Even for the first f(‘W <lays after 
fi lling out. of bed eonsid(?nible a(‘C4'l oration and instability of the pulse 
•**’<* quite usual. Fn some patients fbnrtecm days elapse IxTore the 
pi’ivions fre(|ueney and uniformity are again attaim'd. In long- 
P'‘'traet(‘d, (?spe(?ially severe ease's this periexl may bo more exleiuhnl. 
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It iietMl s(!iii-cely be inentionetl that, eii the whole, iireviously 

normal piil.-o-coinlitions are rej<tort.Hl far more rapidly in healthy yoiiiig 
men tlian in irritable, previously sick individuals or women am! 
fliiMmi. 

Hu* «*hin;u*lcri.-ti<‘s of tlio pulso ooeur nnidi nion* tVe- 

(jiUMillv <lunii‘»* ooiival(‘sc(‘nc*e from tyj)hoi<l fever than tlnriiifr tliat from 
ollu r aciiti^ infeoLioiis ilisease.-, es|)e<*ially .small-j)ox, wliieli is often eited, 
typhus iever, :nal relapsing fever, as well as pneumonia. It will thus 
be seen ihal, like the slate of the l)o(lv-t(*mpefatiire, that of the j)iil,se 
is also of important diagnostic and prognostic signitieanee. 

From the diagnoslii; point of view, the r<*lative infrecpieney of the 
pulse in the febrile stage and the dierotism, so frefjuent in no other 
iid'eetiou.s disease, niav linally again be (‘inphasi/ed. In addition, the 
diagnostic signiti(*anee ul‘ the sndd(*n ae(‘eh‘ralion of pulse-freqiieiicy 
attending conditions of collapse and varuMl complications may he 
recalled. From a prognostic point of view it may be said that relative* 
iiifn^pK'iicy of the pnlse, with good volume and tension at the lieiglit of 
the disease, is of good significaiur, while ilierotism and ])oIyerotisin are 
witliont. special signitieanee in prognosis. It becomes a matter for eoii- 
eern if tension and volume of the pulse? fail <‘arly. vVlso, luarktHl pulse- 
freepieiiey at an early jieriod in the dis(.*ase, in the initial stage, or at the 
beginning of ^h^ fastiginin, indicates, if at all persistent, a severe course. 
Thi.s is e'specially tiMu* in the <‘ase t)f men and <*Iderly individuals, while 
weuiUMi and (duhlren in general may exhibit eonsiderabh? aeeehMation of 
pnlse without serious signiil<*ane<*. Frequently n‘|H*at(il ae«*elerali<»n 
of the pnlse to lot) or 140, apart from ehihlren, is ojuinons under any 
eirenm>tnnees. Isolateel, fpjiekly snhsieling, marked and extrenn' fluet- 
nal ions do not indicate inneli, at hsist In the* terminal stage or during 
<‘i)nvaleseenee. I{api<l elevation of temperature and aeeeleralioii of pulse 
oe<*urnrig simiillan<?onsly aiul not quickly dis{ipj)earing are of grave 
signiliean<*(*. Int4*rseetion of the two curves in such a manner that tlu* 
])iilse is greatly aeceleratiMl while tlie temperature? declines raphlly 
even inon? s(?rions. 

I rregnlarity and inecpiality of the pnlse must h(* eonsidereel as grave 
signs at ;dl stages, hut most so naturally in the earli(‘r. They are indica- 
tive of (ranliae w(‘akiu*ss an<l other profound functional and aiiatonrn* 
disonlers of tlu* (?in?nlalory orgjins. Of tlu? twa», the inequality is ol 
tlu* tar gr4*at(*r signiiicjmet*. Irregularity, <*speeially transitory inter- 
mission, may occur in tlu* f(*hrile stage as W(*ll as during coJlval(^s^*elJee 
mon* in‘qn('ntly in wojiien and children than in men — without further 
consetpienees. I hav(* observed such inti*rmission the pidse, together 
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\viili and abnormal .slowness, os|)ecially in the stsigo of siib- 

temperature. 

Changes in the Heart-muscle. — It is a matter of etairse that 
(lu‘ -tMte of th(‘ i)uls(j in no small degree reflc?cts tlie eonditioii aiui the 
j‘,,t]( iiinial iietivily of the heart — the part taken by th(» remainder of the 
<.ir.‘i 5 l:itorv api)aratns is not yc‘t siiffieiently known — and it would there- 
he advisable' to <lis(aiss Ixjth togetlun-. Separate* eon.sid(a*ation has 
•ilnadv been given the piils(? only for extraneous reasons. Jri the tirst 
its eliaraeter i.s .so' elosedy relat(?d to that of the t(*mpeniture-eurve 
tliat for this reason alone a eertain <M)mniunity in the description of both 
sfi nud noeessary ; and, in the lU'xt place, in spite* ol' marked rc'cent 
Milvanoes in anatomic knowledge of the protimnd changes in the heart 
ill conneetion with typhoid fev(*r, so little is known (concerning the 
anatornii' conditions of the organ in mild, m(Kl(*rat(‘ly s(cvere, and even 
sev^ere uneompliciited ” cases that, when tine disease* pursues its ordi- 
narv (course, any eomproh(*nsion of the relations betwe(*n the heart and 
tlu* pulse and the arterial .syst(*m is entirely wanting. 

With iTgard to the (condition of the lunirt in the initial stage of 
typhoid fever and througliout tine (entire cour.<e of mild and moderately 
fr(;V(‘re cases, a sulfncient iiuiuImt of thorough anatomic studi(*s, particu- 
larly such as will ni(*(*t the r(*(inir(*rn(*nts of mod(*rn methods, have not 
as y(‘t been mach*, on ac?count of the relativ(* rarity of* (l(‘:Uh at this 
|)eri(Kl. h>om the clinical and the physk*:d diagnostic? point of view 
iKiihiug esp('cial is appr<*eiabl(? in the heart in such cas(*s, and, as will 
he sliown directly, nothing is made out also in many cases pursuing a 
sev(‘re uucomp1i(?at(*d course.?. That, iu*verthel(?.'^s, .simple* “ fun(?tionaP’ 
di>«»rdei*s of tlu* h(*art and the vjisomotor .system arc not r(\sponsibl(j for 
such cliaraeteristic chang(?s in tlic pulse, but that under these conditions 
at least slight transitory ti.ssuo-e'liaiiges take place*, eami(»t b(\ doubt (?(1. 
Ot scNcrc and fatal (ra.si^s of typhoid fever, howcvci*, it lia.s long be(*n 
kiu)\vu that they exliibit profound anatomic l(?si()ns <?orr(*spon(ling Avitli 
lh(* clinical manifestations. For the pre.^ent, how(?ver, tlitw eaiinot be 
uH luu(‘(l m the de.scription of the ordinary anat(»mio and elini(?al eori- 
‘liiioii oi tlie lu?art, and an* (*onsulen.Hl as severe spevifie l(H*ali/ations 
o]* complications. Perhaps their ndations are comparable to those of 
Ichrilo albuminuria to true tyjdioid iu?phritis. 

I^acmicc (?arlv mentioncHl that liojirt -.softening (H*(?nrs in sev(W 

(‘specially typhoid, .stat(‘.s, Ijouis and Stok(\s also rc(?ogniz(*(l 
and (.?linicjdly the opcurrc'iicc of profound changes in the 
''*^**^ in (?ases of typhoid fewer. Fri( 3 drei(?li ^ was the first to call 
' Ver/fan^l. (/. p/itfsUc.-’ittrtL OcsdUch,, Wiir/.burg, 1855 . 
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jitn^ntion in the <H*<^iirrenee ot\iWA\io dilatation of tlie Imwt in eonneotion 
with fever, anil liis oUservations were veriiieil by many ol)server.s, aihi 
were ineoriM»ratiHl into the text-lHM)k.s in relation also to typhoid iv\o\\ 
ll is known at tlie present day (sik' also Anatomy) that tlie pn)i;)nn,i 
typhoid disordei’s of the. heart are dependent iiimmi pariaiehynmteus 
deoeneration ol‘ the inywirdinin as well as upon true myoearditis. 
The si^niiieanee of these ehan.ues in detail has not as yet been fnllv 
eleared nj). I'], liomber^,’ in his admirable work, has properly eallrd 
attention to tiu' fact tl)at the various parenehyniatoiis alterations in the 
i)ivo(?ardiiini, tli(‘ fre<|uent albuminous de/j^en oral ion of VMrehow, the less 
eoninion waxy degeneration, the se);:nientation of the libi'rs, the diversj* 
nuclear ehanoes, anil the tatty de«*enenitioii of the myoeardium can he 
roeon’iiized nith diitiiailty from their clinical manifestations. Probal»lv 
the last two foiidil ions are more freipicntly responsible than the others 
for morbid manifestations observiKl duriiii*- life. The overwhelmingly 
|)roponderant nUc is |)layed undimbtiMlIy by the interstitial inflammatory 
processes first described by Hayem f a limited role possibly also by his 
spi'eilie obliteratini:- endarteritis" of the smallest arterial brandies ol*the 
myocardium and the pericardium. 

Clinical Symptoms of Typhoid Myocarditis. — (\inliae 

symptoms ol‘ considerable decree, resultinn: from inflammatory processes 
in the myocardium, are likely to be^in at the end of the second or the 
bcLdniiint^ of the third week, and to last into the fourth wi^ek or (‘ven 
longer. As Stokes early em]>hasized, the ctmilition is prinia pally one 
of cardiac weakness of rai)id onset, often of considerable de<fr(‘e, which 
does not always accord with the siwerity ot* the general eoiirse and the 
manifestations on the jiart of other orj^ans, '^flie pulse especially 
becomes unusually fr<‘ijuent, without eorrespondiu^ risi* in tiauperaturc, 
and this is particularly striking* in youn^*, robust individuals M-ho jire- 
viously had had moderati* |»ulse-fre(jueucv. Still more significant are 
till* irr(‘<rularity and iiieijuality of tin* pulse, which often soon appear, 
ami to which first (iriessin^er and subs(,*i|ueutly llayem espi'cially callid 
attention in iliis couneetion. Oeeiirvin^ at the heiji'ht of the Afebrile 
jieriod, if the h(‘Mrf was healthy before tin* onset of the typhoid diseasi*, 
they eonstilufe almost certain sic^ns of important ehantres in the* eireula- 
tory apparatus, '^fo the aeeeI<‘ration and iiTejiiilarity of the pulse thi re 

’ ArftrJf. ft. (/. utfti. f\/}/f. r, ffpipsir, Lci|>>ic, 18^8. 

* Arch, ifr phifK. lutnii. *'l pnth., T. ii., ISfiO; T. iii., 1870. 

' 1 Iiis li;i> Imm'I) <lcs<:ril)c<| jilso hy IsUcp Fifiicli i»l»si*rviTs - II. Mjirtin ^ 

ISHl :in<i 188*2). I.amlmizv :in<l SiriMlfv f 7/m/., 1 880 and 1887), whilo Roinhersr 
pfan.M’lv iihli* In it in spin? «if cupcful invostiu;Mli«>n. 
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• ^,x.n ^ diininution in volunui aud intensity; the dicrotism 

ii the pulse small, snlV, and readily eoinprt^ssible. 

Sx>n after the appear:UK*(‘ of the eluin^es in the pulse, ncmsionally 
vcFi Mt the same time, symptoms of dilatation i>f the luart bej»‘iii 
Ui make lh(Mr appearance. Their development and their extension 
Piiivlv tak(* pliiee rapitlly ; mucjh more freiiuently tiuy proj»Ti'ss j^radu- 
.,||v 'I'lie dilatathni is likely at tirst to involve the left side of the 
iirut commonly the ri*^ht side of the heart also is dilated, 

aiul then almost never in eonsid(a'able det^ret?. The apex-beat is at 
liims slightly enfeebled, at other tinu\s indistinct and dilliise, and in the 
iFiesf severe cases not at all demonstrable*. If visible and palpable, it 
will he presr'ut in the tilth interspace in the mainniillary line, rar(*ly 
more than (wo finper-br(*a<lths beyoml this. The dislocation of the 
;ijM N-hcat (!orr('spon<ls with an incr(*ase in tlu* an^a of (;ardia<; dulncss to 
till- It'll, while th(‘ duliiess nin*ly extends b(*y(»n<l tin* right lK)rdcr of the 
sternum. To the l(‘l*t t)f tlu*. sternum ami over the slernum the nijper 
limit of cardiac duliu'ss is not rarely displac(*<l upward. 

In sev(*re cases auscultation dis<*losc*s ex(*cedingly faint lieart-sounds, 
almo.st to (lie point of <^ouiplet(* disappeanme(* of the systolic? sound, 
'flic sci‘oml aortic sound is ipiite geiier.dly enfeebled, while the seeoiul 
jFnlrnonic^ sound at times exhibits distinct ac'centuation. This mayomir 
witlmiK a heart-iuurrnur, particularly without a mitnd murmur, which 
i>, as Ifomhergappropriately states, tlu* expression of an inerease in jiress- 
ur(‘ in the lesser circulation in <roiis(*(jueiK*e (if deliciont activity on the 
part ol* tlu? li‘ft V(*ntri(?h*, Under other eir(?iinistances, in assocnation 
^^ith the accentiiatioii of the se(*oiul |)nlmoum sound, there is heanl, 
most distinctly at the ap(‘X of tlu? heart or with almost etjual fretpiency 
over the ])oiiit for auscultation of the ])ulnioiiary art(*ry, a systolic 
mnrnuir, which is geii(*rally d(*peiident upon relative tnitral insuHi<*ieii(?y. 
It is (‘ither a (lir(*(*t ivsult of dilatation of tlu? left sid(* of the lu*aui; and 
'd its auri(*uloveiitriciiIar orilict*, or of the impaircMl a(*tivity <)f the 
l»apillary innseli?s, or of both. 

Ilow(*vcr alarming those disturbanc(*s may at times ap|K*ar, they 
xvni in general to be attended with littli? dang(*r in cas(?s of typhoid 
k*\cr, e,spe(?ially wlu*n compared with the anatomically similar rnyocar- 
■^ili"' <li|'htheria. In the vast majority of ea.s(?s, a<*(?ording to obsc'r- 
iinule in my (?linm, complete subsirIc'iuK? of the symptoms takes 
and this is generally aecomplislied at the end of tlu* fel)rile 
P‘]in(l^.it times even soni(*what earlic'r. The dilatation also appears 
” iiut to ci)ntinuc beyond this |K?riod. Slight disturbamx^s ])ei*sist 
’‘^'isionally for a longer time without serious injury, entir(*ly dis- 
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appcjiring cvontiuilly. In ,8onie <‘as('s which terminated fatally fintj, 
other (?oin|>li<?ations, .some nanaiiis of the anatomic alterations were .still 
ilenionstrable. 

Chronic inyocarditi.s dependent iij^ein typhoid fever, with or witlioiit 
permanent elilatation, I have as yet never ol)scrved with ceilainty, | 
know, however, that isnlat<Hl inslances have been re|x)rte<l by otlieiv 
(Landouzy and Sirc’dey, Soinmer-H(^noch), and I believe that on fiirtlu r 
observation .still olhers will bo added. 

Hesides occiirrini*: at the height of the disease, severe eaixliiw; symp- 
toms mav also make their appc'ai’am'e during the .stage of (Jonvalesee.iuv 
from typhoid fever witla)nt distiiu‘tive symptoms having been deteeted 
during the febrile stage eviMi in earefidly observtHi <‘ase.s. Attention 
has alixiidy Ikh*!! eall(Hl, in the <lisenssion of tlie state of the pulse, to 
the fre(|neney of relative aeeelcratkiii, instability, and irnigulai-ity of 
the action of the lieart during eonvaleseenee without objectively demon- 
strable lesions of the heart. 

Ca.'^es <lo, ho\v(‘ver, oecair, although but rarely,^ in which, after 
attacks of both sc‘vere and mild course, without external pi'ovoealion, 
witliout any d(‘man<l upon bodily activity, with the ])atient kc])! mo.-i 
.strictly at rest in IhhI, fnnn one to thrin? wix^ks after tlefcrvc^.sc<‘nec of 
the fever IIkm c may appear aflid persist serious distil rbance.s of the pulse, 
wlueh oeeiir otherwise during eonvaleseenee only after eertain injnrions 
influences, and then are but tran.^jenl. The mark(Ml aeeelenition and 
th(* irregularity of the pulse* under these conditions obtrude tliemscives 
— far more* than during tin* febrile period — distressingly upon the eon- 
.‘^eionsness eif llu! patient as palpitation of the lieaii, often a.<soeiated xntli 
almormal sensations underneath th<? st(!rmim, in the left low'er mam- 
mary region and in the epigsistrinm. Not a few' patients are eonseioii.s 
wdthout feeling the pulse, of every intermisskm in the action of tia' 
lusirt, and are dislnrhed thereby as if by heart-pain.^. There now sotm 
develop the symj)toms of dilatation of tln^ heart, in the same w'ay as in 
as.soeiation with the myo<*ar<litis of tlic febrile period; h(*re also tla* 
KTt ratluT than the right side of the heart is involved, ami lik(‘wi>^' 
iu>t nircly with symptoms of ridalive mitral insnllieieney. 

symptoms of this myoeanlit is of eonvah^seenee may persist i‘»> 
a ndatively long time — np to two months and more. It i.s, however, 
inifiortant and cmnforting to know that the condition is almo.st in^a' 
riably attended with a favondde pnignosis. Kven in tho.se ca.'^es m 

^ Roitihi’irsr ]>n)porIy f‘niplia.si/.<'s this nirity in compariBon with lheo<;ciirn‘n^^‘ 
inyocurditis dm'iiig tlio fohrilo slai^c of diphtheria. 
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hit'll severe geneml cir<Hilat<»ry di^sturbageos dovdop,' with cyanosiK 
iiltMiia of the ankles, at tiiues reiiching half-way up tlie ealvcis, 
n (iverv I'kely to take plaee. A fatal termination is (iertainly exeep- 
lit;M il the <.*ase of Liebenneisteiy and that of Zaiil)zer,’‘ whieh i)ossi- 
l)l\' ;ilstj helong’^ in this category). Although suHicient |H)st-niorti>m data 
hi-ifing upon this iny«)cai'ditis of late oc<Mirrence arc as y(^t wanting, it 
ij(‘Vci*tholess undoubted that the condition here is likewise one of 
m V( rt^ jiareiiehyniatous or intiTsfitial change in the myocardium ; and, 
if a (‘onelusitin l.>y analogy is pt^rmittiHl, interstitial inflammatory lesions 
N\ill as in cases of dij>hth(?ria and sc*arlet f('ver, play the most eonspicu- 
uiis rofr. Whether the jnyoeanlitie symptoms of tlu^ period of conva- 
lisreiice develop only at this time, or r(‘present a manifestatkui of 
aiiaioinic allenitions in tla* heart-muscle developing insidiously at an 
(‘arlier pi*riod, cannot at present be ilt^'idcHl with cialainty. For the 
aKijority of cases the latter appears tlu^ more probable. 

The history of typhoid alterations of the inyocardiurn is (‘oniprehcuded 
in Ihal of niyncarditis attending infections <liseascs generally. While pre- 
viou.'^ly (l^aonntu^, Louis) only iinleflnito conec^ptions of the anatomic basis 
«)f the canliac disturbaiu'es in qucjstioii were held, and weakness, softening, 
ole., wc'H^ spokt'ii of, t lie fundamental work of Virchow^ upon parcnchyrna- 
toiis inllaminalions iirst brought chrarncss into this field, Subsequently, 
iMiiiclier, Waldcyer, and Zenker® continued the investigations into paren- 
rhMn;it(»iis alterations in the heart in cast's of infec'tious disease, inelnding 
niiMing Olliers also tlie typhoid heart. They demonstrated llie relative fre- 
/juriiev and occiLsional intensity of the parenchyinatons alterations, and 
iiltrihnUMl the greater portion of the clinical symptoms to fatly degenera- 
i’en. A new fruitful agitation was inaugurated jiy FTayeiu*'’ with the denioii- 
.st|;;uioii of inicrstiiial inyocanlitis. While French investigators soon verified 
and Jiin|»liiie<l his statements, these received the appreciation they deserve 
among Oeniians at first only at the hands of Ijcvdeii.^ 

It is to the credit of Romberg in (Jermany to liavc emphtusized with 
especial vigor the matters in <piestioii in his ])ublicafions from my clinic,* 
to have analyzed them critically, and to have supph'iiienled them with 
aiiMlomie ainl cljiiical facts. Especially he was the first to point out the 
peculiarity of the (fardiae afiectioii during eon valesceiKic, and to attempt to 
give a clinical <leseriptioii of it. 

IVnicarditis and eiuloean litis arc of far less imiMwtancc in eases of 
l.vphoid l(*vcr. Altliougli in the majority of cases examined anatomically 
*>y Uomlierg® small-t'cll infiltration of the capillary walls ami of the 

rr.Hii' g(*iH'r;»l odoMia moiitioncd by Strum pell (/ycAWwrA, Bd. i.) is probably, 

well as the localization, not attributable alone to stasis due to 
' • '«' wonlincss. 2 Ziemsufni'H Patholottie^ 3d od. 

■ hnifrisr/i. arrJ!.. JnieUt^enzbL^ 1870. • Vir chaw' s Art hh^ Bd. iv. 

. tl*o lit<M'ature cited by Koinbcrg, loc. cit. ® A/oc. cit. 

Med.^ Bd. iv., 1882. ^ Loc. cit. 


® Loc. cit. 
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siimllest vessels of the dwper hivers of the periejuvliiim were presc^it in 
aihlition to iiiyoear(litis,«^it may still ho inaintaiiiod tliat those proc*<s>(.s 
rarely attain siieli an intensity and extent as to give rise to tlie elini< ;il 
syjnptoins (4* p(*riearditis. Anatom ieally, it also liappcais oeeasionailv 
that rather ext(*nsive tihrinoiis dejMJsits take jdaee, at most a sll^rl,| 
iii(‘nil)mne, esiMK-ially surrounding the large* vess(*ls. I have obsenvcM) 
fluid |)eriearditie elliisions only with extreme rarity in eases of typhnifl 
fever. In eases in whieh I have observed the d(?velopment of distinci. 
extensive, long-eon t in ikhI frietion or severe exudative periearditis, thi- 
conditions pres(*nt were such that, from other symptoms as W(‘ll, tln v 
had to be referred to mix<Hl inf(*etion. In eas(5s of ty[)hoi«l fever mm- 
plicated by true se|)ti(‘ ])ro(M*ss(^, I have in isolatcHl inslanees ol)serviMl 
even empyema of the pericardium. 

Scarcely more fre(|uent, at le:isl elinically demonstnibh*, is endo(‘ar- 
ditis. Ac(*or<liug to Koniberg’s anatoniie investigjitions, this is one, «»f the 
less coinuion aecoinpanying manifestations of mvaiearditis, and is gt'iu r- 
ally r(H*ogni/able only mi(TOsc*opi<!ally. Oeeiirring in small loci that 
o(‘easionally coalesce, generally mural, beyond the* range of the valve.-, 
it is sitnatf'd at various points of the endocardium, with especial in- 
ipiency in the neighborhood of the cardiac apex. Tin* rare f)C(*urrein{? 
of valvular lesions of the heart in the st*(|Ueuc(‘ of typhoid f<*v(‘r appt^jus 
to be dep(*ndent upon the rare? anatomic involvement of tlu^ valvo. 
Omtnidietory re|M)rts, es])eeially on the part of earlier observers, are Ii» 
])art ])robably attributable to the fact that foniua'ly relative in.-nfli- 
chaicy as a secpiel of myocanlitis was not knowji, and it was coiiIu.mmI 
with mitral endocarditis. True valvular endocanlitis 1 hav<* now aiul 
then observed in tlu; tbrm of so-(*alh^l ulcerative endocarditis, witlj 
verrucose deposits ujion the valves, and uh^erative loss of tis.sue, (‘it her 
on the aortic or tlu^ mit ral valve, «>r on l)oth tog(»ther. These* Avere al way^^ 
associat(*<I with other septic symptoms, es])ecially multij)Ie emboli of ila* 
skin, and th(»rel)y piY)Vf*<l themselves to he i)ai1 manifestations of this 
symptoin-KYjniplex. Non-septic endocarditis, terminating in <4ironic val- 
vular disease of the hwirt, oeeurreil, as has Ixhmi statiMl, but (*xeeptionally 
in my experi(‘nce. AVlietlier sueb a condition is to be attribiUi**! to 
the direct action of the tvfflioid |K)ison mnst be reserved for future 
dtHtision. In my cases only the loft side of the hwirt was atlVH?ttHl, aiel, 
with a single, exception, in which the aortic valves were involvc^l, the 
mitral valve? alone was aif(?eted. Kiidoearditis of the right, side ot tlie 
h(*iirt has been reported in 1 evase by Uoucliut. Tluiso erases of pe)ssihly 
specific typhe)iel eneleKrarditis elevedop, in my experience, at the height oi 
the fel>ril(* stage — in the sccemel and at the bejginning of the thirel wc«‘l- 
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easily ho. <listiiijj:uisJi(Kl from myoeaiTlitis with relative 
iiiiiril insiiifieieiiey. Only the persistence of tiie symptoms, esj)e(?ially 
j|,(. ^vstolie niiirmiir at the a|x>.v, and the ae<H*ntiiation of the second 
juilmcnary sound, are indicative of this endoeardili<j chamcter, and the 
i itti r will 1 h? decisively confiriiUHl by the [xrsistemv of a valvular lesion. 
Ill niK' case T believed myself jiistiiicHl in assuming tluj associaUMl jiresence 
„l*cnfl<»(*anlitis and extensive myocuxiitis in a young man who, together 
will) cialocarditis followed by mitral insufficioiuw and stenosis, exhibited 
;il<o .svrn])tom8 resembling those of severci angina pectoris, with pains 
naliating to the epigastrium, the back, and the left arm. (iiiite exc(!p- 
— so far as I can rixMill in but 2 cas(‘s, in one a year and in 
jiiiotlier a year and a half after an attack of typhoid fever — I liave 
nlw rved the appwiranee of the fii’st distinct (‘lini(?al symptoms of mitral 
liisMilicicmy, which -had not manifested themselves during the attack in 
the li)nn of valvular cndoear<litis, but for whos(^ dcwelopnient no other 
<*ause could be (‘licited. I suspect that in thes<‘ cases a rather extensive 
fiiural endocarditis was present, which developed during the febrile 
piTind of ihe attack of typhoid fever, and extended close to but not upon 
I ho valves, d'he progressive (‘icatricial contraction that gradually took 
pl.'u e ill the process of healing pn)bably then involvcnl })ortions of the 
IKijiillarv iiiuseles also, as well as the |K)iiits of atta<*hment of the valves 
iiml llie lendinous eonls, and in this >vay gave ris(* to S(H*ondary insuf- 
ficiency, Such oc<*urrciu;(*s seem to me to be ])robable also In other 
acute iidcctioiis diseases ; (\'<|>(»cially do 1 believe that valvular lesiims 
the heart dcv(*loping alter appircntly uncomplicated attacks of 
s<'arlct fev(M' are in part to he explained in this way. 

In connection with the changi-s in the nivocardlnin, a few words may 
ht‘ a|)|>ropriate here with regard to states of (M)llapse in tlu? course of 
typhoid fever, especially since it is still customary to attribute them 
mainly to pmfomid changes in the heart, with the exception of a few 
vasrs dti(» t,) embolism, especially of the pulmonary arteiy. wSndden 
•ilai’ining attacks of weakness in eases of typhoid lever, nnfi>rtimately 
‘“It nintly terminating fatally, wert^ kiiow'u to earlier w riters and were 
;rucn tvtrelul consideration deiiides ago, espc'cially by (Jriessinger ^ 
^‘*“1 Ack(a-mami.- I have ol)served tliem as wirly as the second week, 
tnc height of the febrile stage, but still mon* fn'cpiently toward the 

nid oi the felyrile |xu*iod and during the period of eonvalesceiice. Tliev 
niav 


ucciir oiiee or sovorsd times at irregular intervals in the same 
pHuiit, at times without, at other times after, direvt external infln- 
Among those exciting factors belong emotional disturbances and 
f(. I/ellk , 18(51. * yirt^/iow's Arr/ih\ Hd. xxv. 
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excessive physical activity, sitting up eentrary to instructions, expulsive 
efforts and stniining at sfool, etc. Those cases are generally espc^Mally 
severe in which, without demonstrable cause, collapse appears cwri 
early, at times during the second Avadv, and is repeated whih? body atwl 
mind are kept al)solut(‘ly at rt‘st. They trcHjueiitly terminate fatally. 

The ( linieal symptoms of collapse are those; usual in so-calltMl amh' 
raixliac failure: pallor and lividily, especially of the lac(' and tiu- 
extremities, drawing ot‘ the features, cold sweats, derangement ot* cu!)- 
sciousness, threatly, small, lixHpient, irregular pulse. The anatomicr 
iiivestigatious thus l*ar made have either yielded a iiegsUive. result, or, 
wlu4i they have yieliled any result at all, have disc^losod pareneliyrna- 
tous degeneration t)f the heart, fatty clegeneration, and dilatation. \ 
thoiX)Ugli study of such eases by modem metlaxls ( Krehl-ltomberg) i> 
at yet wanting. ^ 

I would (‘xpn'ssly emphasize the fact that I have rcpc'atcnlly observed 
death in collapse witlumt any explanatory alteration in tin; body jitb r 
<lealh, and particularly without change in the ibruj, size, color, and con- 
sistcii(;y of I la; niyocardimn. If such cases are not lightly disiniss(‘d 
from <;onsidcration, but are group(*<l wifli other threatening transitory 
I'iivnlatorv disturbances without (dinieally demoii.^irable <*hanges in tlic 
heart, th<; (picstion naturally arises; Are all of these ‘^cardiac’’ dis- 
tnrlv.mc(;s, from tiie milder and transitory to tliost; causing fnlal col- 
lapse, nwessarily rctcntble to the heart ahmc? This ipieslion ciiniioi 
lx; au.swt'vcd uucon<litionally in the affirmative. Every imprejialiccd 
observer will rec(»gnize liere a <leficiency in onr knowledge, which, 
further, is a])|)lieable not alom* to typlxud fev'er, but likewise to similar 
eondilions associated with other aeut(* infwtious diseases. A luimlxT of 
mon; recent studies appear to sluxl light upon this subject, and anionijj 
them csp<Hially that carritnl (uit at iny <*linic by Romberg^ in associa- 
tion with nnilms and Passlcr. ^'hey have shown that the action oi 
toxins of the exciting ag(?iits of tlx; infections diseases, esjKHually ot 
the pneumoc(x;cus, the diphtheria-bacillus, and the Bacillus pyoevauens, 
is (‘X'erted, not alone u|K)n the heart, })iit also especially ti|M»n tl'C 
vasomotor systemi, so that in explanation of the symj)toni-compk*x ct 
‘^j)ro found cardiac weakness pandysis of the vasomotors is often tn 
he invoked. 

The especial ditficnlties that attend exfieriments with the ])oison of 
the typhoid-haoilhis have hitherto j)roventeHl a special ex|x;rimcnt:il 

' -\^(Jri>ss hoforc nf Nutiiransts at Liihcck, 18i»r); minutes of 

meetinsf. Also^ Berlin. hUn. Igo#://., 180.>, Nos. T)! and 52. IMssler and linrnb***'.^) 
yerhandl. d, Omyr.J. inn. Med.^ Wiesbaden, 1800 (address by Passler). 
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tinlv of them. Nevertheless, ft is scjareely to b(i doubted that in 
0^ of typhoid fever :i number of eireulat^iry distiirbanc^es are in 
il'ole or in part to be attribute<l to vasomotor disturbances. To wliat 
Ktriit opcmtive, to what degree? espwially the onlinary typical 

riiviiJatorv disturbances in the febrile stage of typhoid fever are 
ji i'rri\l)le to such conditions, (uiniiot as yet be statcnl absolut<?ly. Future 
iuv(‘.'‘tiL!:jitiou must deterinine what jKirt is attributable to the lH*art 
it<(‘ir, nnd what to tlie vasomotors; and linally what to tin*. (?oinbiucd 
iiijmioiis inHucucc of both. 

Changes in the Blood-vessels, and their Clinical Mani- 
festations. — liitth? is known with regard to the arteries from citlier 
MTi anatomic or a elinund |>oiiit of view. A probably spceitic disease of 
tiu' aiterics — typhoid art<n*itis of Frencli investigators — is cs[H!(?ially 
(los(aving of incnlipn. This is possibly the princij)al caiis<? of that 
ivnia livable condition, fortunately observed but rarely, the so-<?alkHl 
r;|Miiiianeous gangrene of the extremities in the course of typhoid fc^ver. 

'^la^ ten<len(?y at present is to consider the thrombosis as due to 
an infective arteritis ; and sovenil investigators have claimed to have 
(•nltivati‘d th(‘ typhoid-bacilli from the walls of the occluded arttTies. 
.More miiiuMNais and exact observations are still n(‘.(*dcd in relation to 
this important point. 

Typhoid gangri'ne is obsorv<;d parti<*nUirIy in the lower extremities, 
and almost always of one extrcmiity only. Larger ]>ortions of the member 
may become gangnaious : all the toes, the entiri* foot up to the knee, 
even up to tin* middle of tin* thigh. Un<lor sneh eirciim stances throm- 
bosis will b(* found in the distribution of tlie iliac or femoral ai*t<‘ry, 
or only in e<irtain large branches of the latter, among which the postc- 
rit>r tibial artery plays an espin^ial role, 

'riiis ]ie(niUar variety of gangrene was, so far as I know, first described 
hy Bourgeois,' then by (iigon ^ and Patry.^ An interesting case of bilateral 
gmigrerii* of tlu^ legs was shortly afterward described by Bachmayr.^ Also, 
Irousscan, in his lectures at the famous clinic at the Hotel Dieii, has devoted 
a sliort cliMptcr to this manifestation. Among more recent writers Potiii,“ 
AlercitT,'’’ mill I^e Ilehoulliet’ may he mentioned. 

Keen,'’ in his admirable monograph, has «M)llected 1 IT) cases of gangrene 

tvfdioid fever due to arlerial thrombosis or embolism. The earliest 
a|»l>oMriincc of the gangrene was on the fourteenth day, the latest in the 
'^‘■ViMith week. In gangrene of the lower extremities it occurred as fre- 
M'Kutly on tlie right as on the left side. Keen advises amputation in gan- 

' Arr/i, ,/p il/!rV/., vVug., 18"»7. ’ Union Sept., 1861. 

^ Arrh. tfh). (h, MhL, Fe]>. and May, 1863. 

^ f^rktmdt , d, Wilrzhurfj. med. Gescllsch,^ 1868. 

^ Arch, de nu'd. exper.^ 1878. 

** Tjoc. cit. 


^ fjor. cit. 

Union 1878.* 
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grene of the extnMnities, hut says that as a general rule it is best to 
wait for a line of <lcinaiTati*)ii ; but operation slioiild not be deiferred long 
after its appoaranev. 

I have perst)na]ly observed typhoid gangrene of the lower extremity in 
2 instanees. In one ease gangrene of the loot and tlie lower tlnnl of tlu* 
thigh di^veloped \\\ a previously liealthy man, forty-one years old, in eonse- 
quenee of ihrombosis of the popliteal and ixX'iterior tibia 1 arteries oceurring 
in the stage of the ainphibolie enrve. In another ease,’ whieh oeeurred in a 
young girl, and terminated fatally, the gangrene resulltHi from tlirombosis of 
the iliac and femoral arteries, whieh was assoeiateil with tlirombophlelvitis of 
the eorresjKHuling veins, and involved the foot and the entire leg to the lower 
third of the thigh. The eompli<‘ation appears to be extremely rare in the 
uppt^r extremities. 1 have personally observed gangrene of d hugtu's of one 
hand aiuT tlie (mtaneoiis covering of the back of the band in a patient who 
escaped with liis life. (iangr<*ne has been i\ote<l in isolat(‘d instances in the 
distribution of other arteries; thus, in tliat of the ext(*rnal earotid, in whieh 
case the auricle, the ])arotid gland, and the integument covering them ami 
the adja<*em soft parts be<‘amc gangrenous and were exfoliated (Patry ’’). 

}V>ssil)ly eerlain cases of cireiimscnl)ed cer(^brom^^la(‘^a «>ccnrring during 
the tenninal stage of ty|diohl fever are to be attributed to intlamrnatory 
thrombosis of the related eerebral arteries. Thus, in a woitian, thirly-s(?ven 
years old, I observed the gratlnal development of riglit heiniparesis with 
a])hasia <luring convalesetaiee from tyj»hohl fever without anlet^edeni apo- 
plectiform attack. The ease, whicdi eame under my observation in cmi- 
stdtation at a distanee, terminated fatally. The re])ort of the autopsy by 
the attending pliysieian mentioned ns the eause of tlie comlition extensive 
softening of the middle portion of the left <*(‘rebral luanisphere in eons<‘- 
querice of adhesive? thrombosis of the artery of tlie i*ossa of Sylvius, the? 
walls of wliich were, Jiesides, considerably thickeiuMl. 

Welch * mentions 4 other fatal eases of thrombosis of the mi<ldle eere- 
bral artery or its brnnebes during typhoid fever. In the ease reported by 
Osier, severe convulsions smhlenly occurred on the niiitli day of a mild casi* 
of tvplioiil fever. Death o<*ciirred in ten hours after the onset of the cere- 
bral synijitoms. At antojisy there was found tlirombosis of brandies of the 
middle cerebral artery, the adjacent l)rain-sulKstan(‘c being studded witli 
heinorrbagt^s, but not iiimdi softened. 

In the aorta and the large arterial trunks I have repeat(*(lly observi'd 
extensive reticidar turbidity of tlie iiitinm and plmpies of fresh scl<M*osis, 
liore and tliere even dilatation (K'enrring, In one <*ase, or?(*nrring in 
a man, thiily-five years old, perfeetly healtliy Ixdbre the onset of the 
attack of typlioid fever, the arch of the aorta, whic4i presented extensive 
tx^tienlar thiekening and turbidity of the intiina, was dilateil to almost 
double the normal. Neither in this (rase nor in the others under my 
observation ^v(>^(^ symptoms present during life. 

' riio csisc, Avhi*.*li was uiulffr my cure w1u*n I was assistant at the St. liocrhus- 
spitale in Mainz, lias heen rept)rte<l by Masserf-ll (Drrtfsr/t. Arch, J. klin. 154- 

V., h. 4-t;} ft.). 1 iiot, hfiwiiver, agree with tioinc nf* the opinioiiB expressed in thi.s 

« Foe. rif. 

* “T)in>nd)cwi.s and Kinlxilisni,-’ Atlhuti^s System of ATedicine, vol. vii., London, 
1899. 
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rin* ohlitonitiiig visceral arteritis ])rovioiisly rnentioued, described 
|>v J^aiidoii/A' and Siredey,' and given undue pnaninenee in Fraiuio, is 
4>1‘ little significance eJinieally or diagnostically. I would oni|)hasi/(* 
that in a large number of |H>st-rnorteni examinations in eases 
of tvpboid fever in winch 1 iiotc'd the condition of the coi'onary arteries, 
1 iK-ver found them ilist'a.se<l. In aecoixjance with this observation, 1 
have also never cncoiinter(»d angina pe<?toris (apart from the single <!ase 
already mentioned), eith(‘r during the course of an attack of typhoid 
ilwer or among its stM|nels. 

Kiiiholisni of arteries of niodcnate or .smaller size, of which martintie (?) 
thrombosis of the left .^ide of the heart, especially t\w. anri<*le, is usually 
th(‘ sniuve, is quit(i rare. Emboli in the kidneys and the .spleen are 
relativ<'lv the most common, although they are generally nnattended with 
distinelive symptoms. In one <*a.se 1 ol)serve<l siuhleii death during con- 
yalesei nee from typhoid tever, in <!ons<xpi<Miec of embolism of the basilar 
arlerv. Kmbolism of the jadmonary artery, which, atreording to Hoif- 
inaim, <inlte eommonly exhibits whiti.sh turbidity of the intima, follow- 
ing lliromhosis t»f the right side of the heart or the peripheral venous 
trunks, htis alr(‘a<ly be(ai mtaitioned as a cause of sudden fatal col- 

'file yeins are more IVeqiiontly than the arteries the seatofili.sea.se in 
cjises of typhoid fever. Tliromlntsi.s of the largo veins of the leg, with 
the familiar symptom.s of |ihlegimisia alba <lolens, is not an especially 
rare manifestation in tlio later .stage.s of tyjihoid fever, espinaally during 
eonyaleset'iKMX Even at th(‘ pre.s(Mit day the condition is oftem consid- 
ered the expression of marantic thi'ombosis, ami this explanation i.s 
probably nn’nxrt for a portion of the; eas<\s. On the other haml, the ili.s- 
ordi r is fre(|nently obs<*rvc<l to <levelop in previously healthy, robust indi- 
viduals alter a ndatixxdy mild attack, and in the absence of particularly 
marked emaeiation. If, in ad<lition, its onset is attendcMl with febrile 
svmpioms, and often with considerable teiulerness in the eonrs«’i of the 
eniral and iliac V(mii.s, even with <Ii.stim*t symptoms of periphlebitis, the 
pnssihility that the condition is dependent not n|)on a siin])le thrombo- 
but upon an inflammatory state of the wall of the vein, must be 
taken into consideration. Whether such typhoid phlebitis i.s spcxnfic 
and is attributable to the direi^t aetivity of the baeilhis of Eberth i.s not 
eiM’tiin, but it is not im]>robal)le fi*f>iu the ohservations that have 
be en made in .so many other oigaiis. That other niiero-organism.s also, 
^'•'^peeially pyogenic cocci, may particlpah* in this process, that therefore 
* See the section on Anutornic Altorutions in tlie Circulatory Organs.* 
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a complicating phlebitis in the strict sense may occur, can scarcely Ik. 
donbtoil after the obsc*!* vat ions oi Diiiiin.^ 

Like tv|»hoi(l arteritis, phlegmasia alba dolens generally appears 
upon one si(l(‘. In only 2 instances have 1 observed the second 
extiximitv becronn; after a time wpially cdeinatons, obviously in consiv 
ipienee of extension (»f the thrombosis to tla^ lower poi*tiou of the 
inferior vena eava, and thence to the other iliac vein. 

The venous obstru(*ti(»ns in the course of typhoid fever are under all 
eireninstanees must undesirable cimiplications. It is true that recovery 
usually Ibllows, but (he <lnration of tiu* disease is eonsidembly pro- 
tnicted ; not rarely for as much as tw«) or three niontlis, and cvj^mi more. 
I have not obs(‘rved gangreiu* develop as a scxjiicl, but now and again, 
fortunately rarely, detachnuait t)f fragments ol* the thrombus occurs 
with fatal embolism. 

Next to thromlK)sis of the femoml vein, phlebitis and oeehision of 
the sajdienoiis vein alone, or of the ])oplit(*al V(‘iii and the deej) veins of 
(he muscles of‘ tin; calf, with edema of tlie foot up to tli(» calf, and es])c- 
cially with firm infiltration and considerable temderm^ss of tla* innseles, 
appear to lx* not mre. In isolate<l instances I have observed also 
]>hlebitis and ])eri phlebitis in old varieose dilatations of the veins of the 
hg in men and wonu'ii suffering froju typhoid fever. In my experi- 
ence, venous (hronil)osis in the' eoui'se ol‘ tyj)hf)hl flwer has oeennxKl with 
exceeding rarity in other portions of the body than tla* lower extremi- 
ties. In one instance the axillary vein and in another the? right sub- 
clavian vein was involve<l. Besides, like many other wrib‘rs, J have 
ncdiced eases in which jdilebitis and thrombosis w(‘re part manifesta- 
tions of, or aetnally the source for, geiu?ral sei>ti(M*mia <!f)m|dicatiMg 
typhoid fever. 

Chang^eS in the Condition of the Blood. — Nnmerons state- 
nicfits with regard Ut the condition of the blood in easc*s of typhoi<l 
fever are contained in the writings of earlier observers. Tiny refer, 
liowever, only to the external app(*;uxmc<^s of bluod obtaiiuxl on vene- 
section or from the d(*ad IkmIv or that escviping accidentally. These 
observations diseloscMJ so little that for a long time the study of the 
l)l()od was altogethfT negUfctcHl. With the adoption of improved 
methods, sneli inv<»stIgations liav(? r(.H*ently IxKiii resnnud with more 
success. The morphology of tlx? blooil and certain (?hemical (dianges 
in it, particularly the behavior of the h(?moglobin, have b(?i?n stnditxl, 
{uul .s])e(*ial (vmsidenition has been given to baeterioh>gic investigation. 
Changes in the Formed Elements of the Blood. — With regard 

• DeutHch. Arch.f. kiln. Met/., Bil. xxxix., llefte 3u."4. 
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in bl(H)d-(iorpiiscles, these but rarely exliibit marked changes 

y\ tWrm, and color, but their euumeratioii has yieldetl not uninter- 
results. While Ciirlier writers, especially Maliisscz and llayem, 
^vcir nnalde to denionstrab* a ri^duction in their nimibcr, most recent 
writers have found that in the majority of cases the* number of red cM>r- 
pinelt's uinlergoes slowly progre^ssive rcjduclion <hirii.ig the febrile pericKl. 
Kviilenee ill suppirt of this stateiiwait is contained in the articles of 
/iislclii/ Tumas,® Halla,* and Ticichtenstern,* and as a result of obser- 
vations made in myelinic 1 am in acc<jrd with them. We also observed'^ 
nMliidioii in the number of red cells, even from the beginning of the 
llbrile period. This mluction is geiicnilly slight in young, robust 
men, so that the number still equalled 4,000,000 or somewhat more, 
while in women and debilitaUHl iiulividuals a reduction to 3,000,000 or 
oven somewhat less oeciirrcd. Thayer,® fnnn an analysis of all bloiMl- 
onimls on typhoid patients in dhe Johns Ilopkins ITospital during the 
past eleven years, states tluit the average loss is about 1,000,000 per 
ejmii. 1'he rodmaion continues to increase until toward the end of 
tll(^ lehrilc period, and even into the afebrile pcriiMl. In casi‘s of long 
(Iniiilion, howcv(.'r, n^cnoratiou may begin well before the end of deler- 
vescenec. Daring conv*ak»s(H‘iiec, usual ly from two to three weeks af‘ter 
(k tcrv(‘sr‘cn<‘(*, the rimubcr is likely to return to the normal, ft appears, 
Iiowt vcr, that the number of red bhHKl-eorpuselcs jihysiologically normal 
to the individual is lait slowly attained. We liave failed to find the 
inMimil mmibcr in patients >vho had been free from f(?ver for even 
s«‘VJ'n Nvr‘eks. With tli<^ onset of relapses, the number of hmI bl»><)d-cor- 
imscles will olten b(^ found smaller than during the first fi'brih* period 
oi‘ I he ilisease. This is obviously due to tlie cumulative effeets of the 
two perlfwls. 

An interesting circunistancic lUcntiomHl by various observers eoiisists 
III oecasional variations in the inimlK»r of red blood-c^orpnscles in the 
•siuiK; individual during the course of the fever. We have observiKi 
a transit4)ry inereasc in the number to the cxbmt c»f oOOjOOO, and oven 
oi 1,000,000. Probably under such circairnstauccs there is not a r(?al, 
hilt only a relative iner(*as<', in constHpience i»f variations in density — 
that is, in the amount of water (‘ontaimxl in the blood. Thus, we 
*‘ivc notict'd such an apparent increases in the miniber of red blood- 

^ Itinu(j, piss.^ I^asol, 1881. ^ Deutsch. Arch.J, kiln. lUl. xli. 

NnU., m. iv. 

f nin'Hiiclnmfim iiber d. HamngJoHnfjehalt des lUutes im gemnden u, kranken 
Loipssiy^ 1871. 

Kolnor, Innug. Diss., Loipsic, 1896. 

dofniti Ilop/auM Hasp. Rep.^ vol. viii. 
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corpusclos jiftor profuse sweating. (ImwitzMias observed the specifi.* 
gravity of the blood, and thendbre its density, inerease after (jold baths, 
owing, as he eorreetly believes, to the ofleet whieh stiinnlatiou of the 
vasomotor nervous system exerts 11^)011 the water-coutent of the l)l«)od. 
Possiblv statimients as to the relative iriereastj in the nuinb(?r of 
blood-eorpuseh's at tlie beginning of the fel)rile period are attributable 
to influeiiees that at times give rise to a reduetion in the fluids of the 
blood. 

The reduetion in the pereeiitage of hemoglobin in the blood during 
the f(d)rile pt*rjod a[)pi^ars t<» (forrespond with, but in no event to exe<ed, 
that in the number of red blood-<*orpu.seles ((iuineke). Thai this redue- 
tion, however, is not (‘onstant, and by no means eonsiderable, is shown 
by the negati\'o observations of Leiehtenstern. In my elinie, averagti 
reiluelious to from SO to 7 o |)er cent. hav<‘ been observed, i-arely lower 
figures. In the afebrih'. period, esp(*eially- during the first weeks of this 
period, all observers, ineluding Jaaehtenstca n, observed a hnver i)ere(‘nt- 
ago of heniogl(»bin than <luring the fi'brih' period, this again eor- 
respoinliug with the gr(‘at(st rc?<luetion in the mimlxT of red bhxKl- 
oorpuseles whieh usually oeeiii’s at this stage. Laaeh(‘“ state's — and in 
this we can agr(*e with him upon the basis of personal exj)eriene<* — that 
during eonvaleseene<?, while the numlxa* of re<l blood-eorpus<'h‘s is again 
in process of inerease, a further reduction in the por<'entage of hemo- 
globin may take place. It |)robably usually happens that wliere the 
anemia has been approeiable the return oft the hemoglobin to tlic m>rmal 
is, as in most secondary anemias, more gradual than that of the n?(l 
hlood-eorpus<;les. 

In <'oin])arison with what is known eoneerning the leukoeyb's in 
other infections diseases, the shite of the white lihiod-irorpiiscles dui'ing 
typhoid fever is striking. While in the majority of aiaite infeetious 
diseases tlie white l)loo<l-eoq)ii.seles are found increased at tlie height ot 
tlie attack, this inerease is w’anting with great (‘onstancy in case's ot 
typhoid fever ; a <liininiitie)n, which may even be very (.'onsiderable, is 
often present (Halla,* 1 "umas,‘ von Liinbeck,"* Rieder,” Grawitz,^ Naegeli,^ 
Thayer 'T Tt even hapjK'ns, as irieelershoweel, that, with increase* in the 
sym|)toms of disease*, with markeel edevation e)f the temperature, 
and with the* onsc*t of re*cnidesceinces, the) number of white bloo<l-cor- 
puseleis uiielergoes still further rcKluction. We have arrive'el at the same 

' Klin. Paihol. t1. Rhih\s. * Pafh. d. liluffiA. 

* Lor. eit. * Li^. cit. * %rl.f. f. lleUk.^ fid. X. 

* ReiMlffC znr Kntnfniss der fnmkoryfose und vercoandtrr Zufitiivdr des lUuteSj 
Leipsio, IS'.ri. 

^ Aofl. cit. 


“ Deutsch. Arch./, klin. Med.^ fid. Ixvii. 


» Loc. cit. 
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(..inclnsions as the obs(?rvev.s nnnu^d, (ijin conlirni e.s]>eeially IIk* 
inere^isod in the niiruber of tluj leulv«)eyt(s with 

,.v:,.rilKilioi''i of the dist;ii.s(?. 

Ill iim()in}>lieatod eases during the febrile stage we have found 
Iron] down to 2000 white bl(M)d-tMjr|)UseJ(^s in the eubie niilliineter. 
K\M<rrl)ations of th(» <liseas(; not rarely gjive rise to a further re<liictioii 
of KKH). Counts above 10,000 are lare, and usually indi(*ate the onset 
nl* eoiiiplieation or the. ('(feet, of some foreign in(lu(‘iH;e. Tliay<‘r 
has shtnvn tliat cold baths cause an imnunliate transient increase in the 
minilHr of leukocytes in the |)eri|>heral circulation. Compliciitions with 
such coiulitions that ordinarily give ris(» to h'ukoeytosis are attend(Hl 
with an iiurrcaso in the number of white et)ri)uscle.s to the normal and 
above. Thus, in a ease of intereurrent piKMirnonia 1 1, GOO were counted, 
and with the development of an abscess over the sacrum 4500, as 
ccnipanMl willi 2400 pn^vionsly. 

As to the effect of other oom])licjitions ti]>on the leukocytes, it may 
Iw said that lieniorriiage may (jxercase little or no iiiHiience, though often 
lliciv is a tendency toward a leukocytosis rc*aching its maximum twelve 
to twcniy-fonr hours after the hemorrhage has occurred. Thrombosis 
and phhhitis are associated with a leukocytosis. The behavior of tlu? 
whiU^ eorpiiseles iii perforation is of great importance, especially in 
ndation to early diagnosis. Thayer concludes from (piite frecjuent and 
ac(‘unit(* (rouiits on <S eases that p(*rfi>ration of the bowel is usually fol- 
lowed by an increase in the number of leukocytes in the j>eripheral cir- 
culation. Tills may be considerable or oidy slight, anti appreciable only 
in niinparistm with |)revious counts. Not infrequently, however, there 
i.s an absence of increase ; (>ven a tiimimition in the luimher of leiikt>- 
eytes may occur, tlu* latter btdng genemlly an indit^ation of the malig- 
uity t)t the infection tir the prostmtion of the patient. 

No distinct difference in tht? rtHlnction in the mindxjr of the white 
eor])uscles in ae(‘ordance with the severity of the attack appesirs to occur, 
al least not in such a degree that prognostic eonedusions can be ditiwn, 
bi iny clinic recovery ensucHl, for instance, in a ease in which a 
tediK'tion to 1400 occurred. Wliih‘, thendbre, no special prognostic 
^j.eniticinice can be attacli(*d to enumeration of the white blood- 
onpiiscles, the procedure is, nevertheless, not without signilieanee in 
dillcrential diagnosis, particularly with regard to diseases that are 
juiistantly attendiKl witli marked in<;rease in the number of while 
‘•'“^Worpuselos, and that o(M?asion <lilli<ndties clinically. Pneumonia, 
processes, and cerebrospinal meningitis may be mentioned in this 
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It is surprisin<,^ that an ol)server like Virchow reports an increase in tlif* 
leukocytes in ivplioid fever, and the question aristjs whether his observations 
are referable "to the initial stage. French investigators, as, for instanci* 
liouiie,^ have found considerable increase during the first week, and oidy 
subwHiueiitly a rapid decrease in the nuiuber of white blood-corpuseles. 

During the |)erio(l of eoiivalescenee tht? mmiber of leiikocylos aj)p(*;n\s 
again to iina’case slow'ly ; aiul in debilitatal |)er.s()n.s, acronlijig to onj. 
obM*rvations, more slowly than iu robust individuals, in whom oft<*ij a 
return to the normal may bt* noted during defervesimee or during ih(? 
first afebrih? days. In isolate<l • instances, Kblner- relat(‘s having oh- 
serv<Ml (hiring eonvaleseenei*, without especial appartmt cause, tiiinsitoi y 
increase in the number of white blood-c*oipiisclos above the j)hysiologi«*j 
n|» to 12,000, in one instance even up to 17,000. This observation U 
support(Ml in a rianarkable manner by a similar obstTvation of Laachc. 

As to the variations wdiich occur in the relative number of tin* 
didereiit varieties of leukocytes, Thayer‘S says therij are three main 
(^hange^, and other authorities agree with him in the gcana’id statements 
(see Naeg(‘li ^). 

(1) Theix^ is a progressive diminution in the }>ercentagt^ of poly- 
morphonuelears. 

(2) There is a progressive* increase in th<» pen*.entagc of mononuclear 
forms, the increase hiang mainly in the hfrge mononuclear varietfes. 

(d) A constantly small percentage of- eosinophilitj cells occurs. 

Xaegeli thinks that the eosinophiles usually entirely disappear during 
the height of the fever, an<l that their persistenee is a V(‘ry favorable 
prognostic sign. 

Bacteriology of the Blood. — Since the time of Gaffky, nnnierous 
oh-:t*rvers have di voted tlieinselvcs to the investigation of the blood lor 
miero-organisms, jKirtienlarly typlioid-haeilli. (hiffky himself, as is 
known, ohtaint'd negative results in his own investigations in this direc- 
tion, fjatcr investigators have directed their studies in part to ihc 
examinatioii of the blood ol)tain<‘d fi*cmi some convenient jiart of li»c 
body, generally the tip of the finger, and in jiart to an investigation ol 
that ohtaiiHMl from certain parts of tin* body tlu* seal of sp(;cifio h'sion.-, 
espe<*ially tin* roseolie. The r(*siilts are withdy ilivergeiit, and in 
are markedly (*ontradictorv. While, for instance, Meissel"' found 
typhoid-bacilli in tin* blood constantly in 9 cases examined for ihi-' 
pur|)o.se, others, as, for instance*, Almquist'* and Sifvestrini,^ have been 
able* to demonstrate* tlH‘ni only in isolated instances. OI>.s(‘rvers <>1 

* Thi\sf. tic Paris, 1870. * Ijor. rif. ^ Lor. cil. 

* Lor. nt. 5 kV/t/.. incd. 1880, Noa. 21 and 2':!. 

® 1880. » Uiv, tjen. di elin. med.., 18W2. 
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skill, such as Frsinkc*! and Siminorids/ also Lugatcllo ^ and 
itz have, however, just as did Gatrky, invariably obtidned negative 

rrsnhs. 

Xr\v(‘r work with lietter methods has, liowever, shown tliat, instead 
of t\ |)hnid-l>a<*illi occurring only exceptioufdly in the blood, they ]>robabJy 
resent in every e^se during some stage of the ilisea.se, and can be 
(Icinon.^i rated in a inajority of all the «ises if proper methods in making 
( iiltnres are employed. Cole,^ by using considerable amounts of blood ami 
<liinting very largely in liquid media, was able to <le.monvstrate the bacilli 
in II out of 15 eases (\vamiiUM.L fn (> of the.s<i case.s the bacilli were 
ciiltiviitefl from the blood before the Wi<la1 test was |)osiliye, so that the 
iii(‘tlio<l has ajn.siderable diagnostic importaiujc. These r(\sults have 
sinc(‘ been confirmed on numerous other case.s at the Johns Hopkins 
1 lof-pilal. 

Schottmiiller ’* has lately obtained the baialli tVom the circulating 
hlf^otl of 4(i out of 50 cases exanuiuHl by him. Aeiirbach and Ihiger^ 
n|M)rt positive results in 7 out of 10 ca.ses, and (.-astellani ^ lias culti- 
vatiKl the bacilli from th(» blood of J2 out of 11 case.s. 

In the same way as witli regard to examinations of the blood gen- 
erally, observers ditfer also w ith reference to the pre.siaiee of bacilli in 
the typhoid roseohe. It wa^^ hopinl at first that the study of the.‘^e 
.stnielures might yield important re.sults. Jt w^ould imdoubtcHlly be of 
great diagnostic signilii^inee to be able to demonstrate the specific, bacteria 
ill tlu‘ (rcqiient chaiin-tmistic alterations in the skin. Thesi^ hopes hav(% 
howt'ver, not been fully realized. It is true Neuliaus” lielieved tliat he 
had di'inoiistrated lia'in in more than half of the eases examined bv 
hull (ill *) of IT) patients) in bloml from tlu' ros(*ol‘e. Opposed to liim, 
hoNvevi'r, are the entirely negative results of the ob.s<‘rvers ])reviously 
ineniioncd, Fraiikel and SimmoiK^ 8eitz, J^ngatello, Gaffky and 
Jaiiow’ski.® 

now'iw'er, within the past f(wv years the freijuent, probably constant, 
prcsciK'c of typlioid-bae.ilU in tlu; rose-spots has b(?en domonstr.itiHl by 
^<‘U^eld, (^irselnnaiin, and Richardson in o2 out of 10 cases from which 
cultures were made by these ob.sorvei’s. F. Frinkel has also demon- 
J^tiated tluar pre.smce in seetioiis of the ivise-spots (see se(?tion on Dis- 
^ u\siou tlje Individual Featiiro.s — Ro.seola). 

% 

^ cit. 2 liulf. (f. Sny. Avml, tiidenovfij 188fi. Loc. df. 

iJopft'nift Jfosp.^ VI »1. xii., No. 124. 
mrd. ]Voch,, Aut;. <1, 1‘KK). 

® IW.. li. |i»oo. 7 /;//•. vol. i., Nos. G and 7. 

^>V/Vo*. klin. Woe/,., 188G, No.s. G and 24. » Loc. cit. 
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In siddition to examination of the <*imilatin^ blood and the roseoljo, 
attention has Ikhii direet(‘d also to th(* blood of tlu» spleen. Positive 
results eouhl most reasonably be expiH*t(‘d from this, as it is well known 
that examination of the splenie pidp aftcn- death fin* baeilli abiio-i 
always yields positive results. Among the first who obtained positive 
results from the examination of the blood of the splwn during Iii;. 
are Chantemesse and Widal,' Uedenbac-luM*," Philipowiez,'* and K. 
]Seiss(‘r.‘ Attempts were made to utilize thes(^ tindings — ami Neisser 
had this especially in view — for purjioses of early diagnosis. J belivvc 
that there are serious objeetioiis to this practice. In the first plare, 
the results in <piestion anj by no inmns constant, as the observations of 
Htagnitta,^ tin* examph', show; and even if* this were not the ease, llui 
danger of the |)roee<lure w^ould stand in the way of its employment. 
One n('i‘d but thiidv of the tenstdy distemled splecm (»f‘ten observed after 
death, w'ith the str(‘tehe<l ami thinmMl-out capsule, and also of ilic 
tendency, which is by no mejuis slight, to spontam;ous rupture, and one 
w-ill not escape the fear that piincturo of the splecai during lii*e mav 
rcJidily result in rupture and dangerous hemorrhage. I havc^ never 
been able to make up my mind to perform the operation.® 

SPLEEN AND THYROID GLAND. 

Enlargement of the Spleen. — Although recent eidargement 
of the s|)l(H;n, obviously a manifastation of th(‘ infectious process, is 
observwl in all inl’eelious rliseases, nevertheless, apart from malarial 
fevers and septic diseases, splenic tumor is in no disease* of as great diag- 
nostic significance as in typhoid fever. This fact has even given rise to 
exaggeration of the valm? of the symptom. Scmie |>hysicians wnll not 
venture a diagnosis of typhoid fever at all w itlauit tin* <lemonstrati<»n of 
enlargement of tlx; spleen. In a<lditi<in to the fretpiency of onlarge- 
m(*nt of the spleen, its early occurrence, its n»lativ(ily long duration, an<l 
its constant rc^ippearance in nx*rudc»sc(»m*es and relapses are esjx'cially 
indicative of tvj)hoi<l fever, ^ 

The freqm^ncy of typhoid (mlargement of the s])leen in giMieial 

' /y(W. rit. 2 kirn. Metl.^ iUl. vix- 

* Wif’/i. vini. 1H80, Nos;. 6 and 7. * Zrit. f. klin. 15d. xxiii- 

^ Wf. wr,/., IS'.K). 

• A Nf^'ssin' (II.'UMlkf?, “ T)ic Dtignose drs AtKloininaltvpIins and "Widjd " 
Serumdiai^noslischi*.-! V(?rfalircn,’' Dminch. mcd. Wnrh.. 18^7, No. 2) lias rf’C'on’.i.' 
r(?port<*d tlisit. at present he porf<>riiis puncture of the FpU*en for diai^nosticr pui*|>'»>'‘' 
only in the rarest eases, since he had found on posti-rnort(Mii examination ol 
patient on whom the oj»f*rfition had been performed a fine tear, 0.5 cm. long, in 
t^apsuh* of the s]deeii, and 100 gnims of blood in tbe abdominal cavity. 
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.( he c'stiinatwl with ci:rtaiiitv foun the resiilt-s <tf <!liiiu“al examiiia- 
As will be more fully diseusscc! later, its demoiistratioii at the 
is atteiidiH;! with various dillhailties, so that, if a trustworthy 
is desiixKl, the aiil of anatomic observation inusl be 
iiivnlvctl. voun^, robust individuals, when death occurs at the 
litioht or toward the end of the dist!as(^, even a short tinit* after the 
of <l(‘fervescem‘e, more or le-ss rwent hyj>eremia of the spleen is 
laivlv wanting. In eonfbrniity with clinuud ('xperienco, however, and 
to Ibis extent also available in examiiiatioii an<J diagnosis, is the hurt 
that in ease's of typlijaul lover modemte size<l splenic tumors are lar 
more lVet|iK>nt than espixaally large ones. Knlargement of tlui organ 
tn ilouble the normal or to two and a half times the normal is the rule, 
three limes the normal volume being somewhat less common. The 
maximnin size has probably been rc|K>rte4l by Rokitansky as six times 
the physiologic. 

The enlarg(^ment of the spleen is likely to l)e greatest at the height 
uf the disease', while at the commencement and in the })eriod of steep 
curves or on the first afebrile days its volume is less. In the later 
stages of (.‘onvalcseenee (uilargement of the spleen is present only excep- 
tionally. 

Undoubtedly, the mean size of the splenic cidargemeni varies, like many 
ether symptoms of typhoid fi^vel^ in difieriait epidemic's. I have noted 
]>i*riods iu which, anatomical ly ami clinically, the enlargement of the spleen 
WHS slight; and others, for instance the Ilainhurg epidciific of 1881V-1887, in 
which an nmisiial tuind)er of large splenic tumors were observed. Of 300 
sm*(v.s.sive ant<)])sics of which 1 liave notes, there were found exceedingly 
large tumors in 127, ancl tumors of moderate and considerahle size in 173. 
In no case was enlargement of the spleen wanting. In Ix*ipsic, on the other 
hand, among 211 autopsies on cases of tyi>houl fever, there were observed 
c^xcoedingly largo tumors in 45, tumors of moderate size in 115, small 
tiniiors in 21, and absence of splenic enlargement in 30. The table of 
llothnann should also he cxmsulted. 

\\ hen enlargement of the •spli'en is wanting during the febrile period, 
lids is dependent in the majority of cases ii|M)n special comlitions. Tims, 
••• ‘HlvanccHl lilc*, or in young or middl(*-ag<*d individuals when the 
‘dtack oi typhoid fcv<'r has been prwcdwl by diseases atteiidc«l with 
>»jnlu‘d ('inaeiation, enlargement of the splmi is frequently wanting 
dnoughout the entire course of the diseast^ ami upon ])ost-rnortem 
^ '’ unmation. The eondithms last named give rise nither to atrophy 
*1 J^plceh, and if then infections enlargement of the orgjm takes 
P at all, this will be just sufticient to restore it to its phvsiologic 

times, antecedent disease of th(? spleen itself may prevent 
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enlarp^iiHMit of the orpin in typhoid fever. Thus, the splenic tissu,. 
limy he the seal ot' eieatrieial ehange, in consequence of jirevious larp^ 
or nniltijile infaretioii ; or its elasticity may be impaired by chronic, 
difliisi? connect ivo-t issue hypm*plasia or by wiilespread inflammatorv 
thickening of its capsule. Perhaps in the eonditidfis last named inny 
rcsidt‘ the explanation of my observation that wIk'u tyjihoid fever occurs 
lor the second or th(' thinl time in the sjinie patient enlargement of i!i,. 
spleen is absent witli remarkable frequency. Finally, it shouhl !>,. 
iiuMitioned that prt)fiis<.‘ acute hemorrhage may (raiisc rapid diminution in 
the size of an enlai’geil spU*en. Kspec*ially wluin ileath results IVdiu 
]>rofnse intestinal lumiorrhage is the spleen found not randy of normal 
size, l)ut remarkably pale, llabby, and wrinkled. 

The absence* ol‘ splenic tumor without dernonstrabk* cause is, duriiij^ 
the febrile stage of tin* dis(‘ase, an extrenudy rare anatomic condition. 1 
have mys(dr, it is tnu*, <'X(*(‘ptionally made this observation in young 
persons, but then the parenchyma of the sple(*u was usually at h ast 
abnormally hypcremic, soft, and bulging, thus, in a condition of acute 
transition ; in 2 cas(*s, in fact, recent considerable (‘xtnivasations 
blood were Ibund in the sjdeen. 

Among 577 autopsies (Hamhnrg, Txd|)sic), I found ahsenee of spleiii!.* 
•enlargement noted in 4h. If from these cases arc deducted those in winch 
one oi* the factors named (explained the. condition, there remain hut 0 — 1.1) 
per cent, of all <*ases — in whiidi enlargement of the spleen was wanliag 
during the febrile stage without deinonstrable cause. 

The ultimate cause of tyjdioid enlargement of the spleen and the 
special conditions for its occurrence are, as yet, unknown. The (arli* r 
assumption that the pyrexia aloiu? was the responsible faertor must cer- 
tainly be rejected. ^ Undoubtedly, tin? development of the typhoid 
onlargernent of the spleen stands in most intimate ndation with tin* 
bacillus of Ebcrth and its toxins. In favor of this view, j)erhaj)S, is the 
almost constant presence of bacilli in the s])leen after death, and ;:!.-o 
the siice(‘ssful demonstration of them by puncture of the spleen during 
lift*, to w'hich ref(*rene(? has Hln?ady been made. 

The ftph*nie tumor, as has been said, is a manifestation of the fcl)riic 
stage of tlie discjise. N<?ithcr the time nor the degree of its developmcnl 
api)ear.s to bear any n'lation to the severity or the eliaracjter of the fchiih' 
course. Marki*d enlargement of the splc*en is observed ev(?n early m 
tlic mildest trases of typhoid f(?ver with a short remittent or jiiterniittent 
febrile (Mjurse, and also in the protnieted cases with high fever. I 
have generally observed enlargem(?nt of the spleen even in (siscs el 
typhoid fever almost unattendeil with fever. AVith the onset of cnii' 
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vilrs^viu't — that is, witli reduction in the fevea* — involution of the 
^pirnic tumor usually begins. At th(‘ close of the third or during the 
\reelc it is then no longer, demonstrable in eases that pni'siie an 
oi>liii:iry <H)iirso. The greatest degree of s|)l(?nie enlargement is exhibited 
oviK inlly in the seRmd up to tin? beginning of the third week ; only in 
^..jKcijilly protracted eases is it likely to be (kderren.! to a later period. 
Thr liu»e for the eommeneenumt of the s])lenie swelling is, fnan anatomic 
clinical knowledge, on the average the mkldle or the second half 
,,j* the first wei‘k. In the last days of the first week its elinioal demon- 
stnition <|uite frequently j)ossible. 

Iheinatnre reduction in the size of tlie enlarged sphvn during the 
febrile stage is exceptional. This gencmlly^ iieenrs only under sp(?cial 
ooiulitions, as has been mentioned; in coiiiuMdion with profus<* liemor- 
rhage, now and again also after (‘Specially profuse diarrhea. During 
the stage* of st(*(*p enrv'os involution of the sph'idc tumor is more fre- 
(jiicnt, as occasionally can be contirni(‘d anatomi(;ally. It should b(i 
imtcd, howev(.‘r, that soft<Miing of tlu* s])l(‘(?n with preservation of its 
size, as is peculiar to the stage mentioTUHl, may (‘lini(‘ally be readily 
nnslakcii for aetnal diminution in size*. * 

Ahnonnally protract<.‘d ]Mn’sisten(*e of the splenic tumor occairs almost 
exchisiv(‘ly in <‘ases that otherwise also pursue a protttu'tc'd eonrse. 
In any event, it should be bewne in iniud that so long as the typhoid 
sjilcnic tninor is demonstral>le, the dis(‘ase cannot be considered as 
having liTiiiinattMl. This is true oven for patients in whom the fever 
lias already disippoared. l^hey' arc still under the infln(*nee of the 
inh'ctioii, and are tlireatened esp(‘(aally by the danger of relafise. Also, 
wli(*n the splenic tumor lias already nndergoiH* involution, renewed 
nicnsjse in its size is indicative of the advent of a r(.^crndescenee ora 
n‘laps<*, often occurring even befon? elevation of temperature has taken 
place. Mention of the oecnrrence of splenic tumor at an abnormally early 
p(*riod should not Ik* omitted here. I have observed sevend ease's in 
'\hi<‘h (inlai'gemeiit of the s])leen was with (‘('rtainty di'inonstrable elln- 
*' ally even before the fourth day of the disease. Splenic tumors are 
pn»l);i))]y not m rare even in the ihumckI of incubation as is generally 
a»ajn(‘d ; there is not often for examination at this time, for 

< ^aininatioii is undertaken only when com])laint of local symptoms is 

avad(‘. 


ihe s J ^ cases to detenuine the presence of enlargement of 

^hiring the period of incubation. The first occurred in a woman, 
‘ ■'Clily-hve ' ’ * - 


years old, who complained one moruiiig of pain in the left side 


kv tilothing, which had developed during the night, and a (*ause 

no 1 was found in a recent splenic tumor, to which the commencement of 
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the febrile symptoins was a«hle<I three days later. The other patient, :ni 
apparently Jiealiliy lad, fourteen yeai*s ohl, eoinjdained siidilonly in walkiu- 
and runninir of a sharp pain in the left side. Oji examination he was foin-ri 
free iVoni lever, and witliout roseola? and diarrhea. At the same tiim-, 
however, a /lislinetly palpable, tender splenic tumor was present. In Ilio 
course of two <lays chilliness ap|K?ared for the first time, with the cominemv. 
Tiieut in the eh^vatioii ol‘ temperature. The ease pursued a severe, UmIious 
coui-se, with two relapses, between which the swelling]: of the spleen disap- 
peared. Similar observations have re])orted also by others. J nenl 

refer only to the case, of Friedrich mentioned in his famous treatise upuu 
acute splenic tuinor.^ 

Ill spit(* of the anatomic eonstaney of ciilar^eiuent of the spleen, its 
demonstration clinically, as has lieen niention(?d, (*aii fnujiiontly not be 
made eitli(T for a short or longer time, il‘ exact landmarks mily arc 
observed. Tins is dependent in part upon the liiet that diirinpj various 
periods and (‘pidemies the avcraire size of tin? s|)leni(^ tumor varies enn- 
siderably, and in pari upon the fact espeeially that (examination for 
splenic enlar;»(‘ment in tin* individual case is attended with not a few 
general and iiulividiuil dit!i(nilti(\s. A geiuu'al idea of the statistics in 
this eoniKvdion may be obtained from the following estimates made at 
Ilambiirg and Leipsi(\ In the year 1887, among 'J'JOo eases in the 
Hamburg Hospital, splenic tumor was (hunonstrated in 1851) — 8 l.:5 per 
cent. ; was palpable in 34.2 pi^r (M?nt. ; and un(?eriain or wanting in •> HI 
— 15.7 per cent. This epidemic was ebanieterized, as the analomic 
observations sliowcid, by tbe fVecjiiemw of large splenic, tumors. 

In Leip.‘^i(?, among 1()2() eases, splenic tumor was demonstrable in 
1051 — <19.1 per cent.; >vas iiiUHTtaiii or nut (h^monstrable in 575 — 
30.<) per cent. Th(?se dabi are obtained from statistics eov(»riiig a period 
of more than thirteen y(’«irs, and collected by different observers. 4hr 
number of cases in w hicli enlargement of the splecm was uiuH*rtain or 
dornonstralde appears niinai’kjibly- large? in (*omparison with tbe eorre- 
s|M)nding irambiirg figiir(?s. According to my general experionee, I 
Avoiild b('li(?ve that throughout the; entire c^ourse; of the elise?ase e;nlrirgc- 
ment of the sple?eri Is not demonstrable; in from 20 to 25 jier ee'ut. ol 
the cases. 

With regard espeeially to tlie diflienlties attending examination of 
the splc‘(?n in case;s of typhoid lever, tlie?se; are due in part to the* size ot 
the organ ami to the manne?!’ in Avliieh it redacts at different times to tlu; 
infectious ])roec?ss, ami in part to to|K)graphic, oftem iiulivielual, factors, 
or to antoe(‘(l(*nt or assoeiat(?d lesions in adjacent organs. 

Above; all, it should be mentioned again at tliis plae*e that tla‘ 
typhoid splenie? tumor in general iUyvs not attain any e 3 onsicU‘rabkMlegu‘t. 

^ Volkmann's iSawmbmg Idin. Vortr, 
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ni' -i/c. J'* iTiid<llo-^or towani the eiul of* the first we(»k, even at 

jln* be'dniiin^c of the seeond week, it is often <l(‘inonstral)le only «)n per- 
,.n.-:ioii or is palpable by those exjwrt in palj)ation on deep iuspiratiou 
jiHi Ix'low the eostal arch, either as a distinct round or rather sharp 
lnudiT, <n* as a scaise of inspiratory iucimse in resistanee in the region 
in niu‘sii<»n. Also, at the height of the disease, with which, as anat-oniie 
ol)<(‘rvalion has shown, most nuirked enlargcanent of the spleen coin- 
i j«u it possible in not a few (vases to detei^t only an increase in the 
iiit(*iisitv and the cxti'iit of the dulness without trustworthy fimlmgs on 


[Kilpation. 

In the minority of (^as(*s, at the beginning or in tin* middle of the 
.wond wi^ek, at times even somewhat later, the splenic* tumor api)ears 
distinctly two or thrive finger-brciadths bcdow the (‘ostal arch even during 
flu* ivspiratorv mid-p(»sition. The autc‘rior inferior border of the spleen 
nirc?lv (wtends much furthcM’ downward ; th(*n probably only when 
the tumors are abnormally large or whim th(*Aspl('eu has an unusual 
shape (considerable longitudinal diam(‘ter — tongue-shaped), or, finally, 
if the splc'cn is displacc'd downward and forward, as* a result of (‘on- 
genital or pathologic (conditions or du<j to relaxation of the ligaments 
nr ahnorinal adhesions of the dis])lacc(‘d organ. In such cases, in which 
the splenic? tumor ccan be palput(»d throughout a considerable extent, 
\)ue can convince himsedf that in the beginning and at the hedght of 
the? di seasc the spleen is of tense cdastic eousist(*n<*y, wliile after the 
height of the dis<?asc! has been passed it b(?(?oiries distinc.?tly softer, at 
times In such a di'give that it is Ic'ss n'jidily dcunonstnibh'. Fiom the 
dillrrential diagnostic*, point of view it is probably true that old malarial 
sph'iiic tumors or splenic; cMilargcuncnts due to lcukc;mia and psc*udo- 
leiikeinia appear firmer, and Ic'ss elastic*, while enlarg(*m(*ntsof the splcM?n 
induced by se|)tic processc?s frc*quently are likely to l)e softer from the 
heghjuing and throughout their entire? duration. 


l^dpaticiii^of the (;nlargc*d spleen in the ('oiii-se of typhoid fewer is 
aiteiulcd with little or no tenderness. At times, howevc'r, on ])alpation 
Well as on peremssion, (complaint is made of a certain degree of pain, 
more rarely paticuits cisomplain spuitaneously, without prcjssure or 


»^‘>\enu;nt, of dull pain beneath the left (postal ar(*h. More marked 
<n( (MMioss on palpation, or in rotation, on flc*xion, and i!i breathing, is 
‘•nlicalivo of s])eeial disc'asc? of file spleen or its immediate viciuitv, 
fh’st of all [lerisplenitis, which may even be associated with 
f'^nniisj l(»s.s commonly infarcts and absc*ess(*s. 

dh rc'gjird to spc*cial anatomic?, topogmphic?, and itidividual iuflu- 
that may render difficult ai\d preveul t\\e (lemonsiration of a 
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splenic tumor, acci<lontal conditions play no ♦<niall rofe in this coinuio 
tion. Ainonj; the (iu'tors that must froquoiitly he taken into cousin h i> 
ation, mt‘tc‘ori.sni especially is to be mentioned. As meteorism in eas s 
of typhoid lever generally involves the large intestine, and esjK'eiallv 
the neighborhood of the greattM* curvature and the lleMires in ni(,si 
mark(‘d degree, while the distention of tlu; .small intestine inay b(' slight 
or abstmt, the inerea.sed difiieulty in demonstrating the splenic tuiimr 
need by no jueans always be d(‘pendenl upon markiHl ovcrdi.stontion <if 
the entire alxJomeii. In a<ldition to the ga.<a)us distention of the intis- 
tine, abnormal size and p(».sition of adjacent portions of bowel, es])eeiallv 
the fri‘(pi(‘ut fojmatioii of a hn^p of colon, ‘ may constitute aii (»b.staeh^ to 
the nnu^gnition of the enlargeniiait of the sple<‘n. Not rarely there are 
associatt.'d with these conditions the disphuHMnents of the spleen alreailv 
me.ntion<;<l, either congcaiital or acquirtKl, occasionally with fixation in 
abnormal situation.^ Kxceptioiially also the organ is divi<led into 
several individual parts, a spleen with ^^(‘alhKl snp(*rnumerarv spleens, 
thus interfering Avith palpation. That tcnJinical skill is also a factor in 
the examination in question may finally be worthy of mention. 

Til the latter connection it should he especially pointed out that if the 
diagnosis of splenic tumor he based upon the results of percaissiou alone, lia? 
examination should he made fre<|uently throughout a certain period of the 
disease, ami it should always yield approximately the same result. l)e])i-iKl- 
ence should hv no means he placed upon the results of a single perenssinn.'' 
It is noteworthy tliat to the skilled clinician, in cases in which, on accouDl 
of meteorism or ollu^r local conditions, increased limits of the area ol' 
sjilenic diilness cannot he demonstrated, special intensity of the diihioss 
will indicate that the organ is ahnormally large. The greatest signilicaisce, 
however, should he attached to the results of palpation of the spleen, 
which is always to lie practised bimanuallv with the patient in the right 
lateral decubitus, iii such a manner that the left hand from th^i ImnlKir 
region endeavors to push the posterior abdominal wall and the organ to he 
palpated against the right hand, applied anteriorly just below the co.«tjd 
margin. 

Tiittlo i.s to be .^^aid clinically CMmceming other affections of th(^ spleen 
in the coiir.se of typhoid h-ver. infarcts and prnfns(? hemorrhage in tlu* 
splenic ti.^sne almo.st always elude diagnosi.s, as do ab.^eess and iMipt- 
lire of the .spleen, \vhieh occur witJi exco(‘ding rarity. The la.st-namcd 
comlitions are indicat<j<l almost .silely by symptoms of acute p(‘ritoniiis, 
Avhieh are of such varii^l ctiologic significance that tho.se cornjilicatioi*!’ 
M’ill at most be tliought of only by way of exclusion. They mighf 

’ “ Topngraphiscli-klinisfhf! jSiudjon,” Dfivtach. Archiv^ Bd. liii. 

See al?o Vfin Ziernsson, “ Klini^clio Beohiiohtungon ii])or die Milz, ’’ Munch. 

H oc//., 1^00, No. 47, Ji eominunieation that contains a number of valuable teclmh ii* 
and diagnostic suggestions. 
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iMr.4 nadily be susjM*e,t<jd^ if — luis now and again been obsemjd — the 
of the peritonitie symptoms were immediately preec'ded by .sndd(‘n 
pain below the Mt ciostiil areli. 

I Iveu oa ))Ost-mortem examination s{)ecial anatoniic lesions of the splenic 
are (piite rare. Among 577 aiito|)sics at Hamburg and Leipsic I. 
ub^orved infarcts and hemorrhage in 25, abscesses in 4, rupture in 2, and 
i^xlonsive recent perisplenitis in Ih. The last-named %ure, jmiging from 
luv (»i]uvr experiences, is rather small. The statistics of Griessinger bearing 
iipoii anatomic changes in the spleen quite agrt'c with my own. Ajnong 
lliS autopsies he noted considerable discsise of the sj)lecn in t). 

Changes in the Thyroid Gland. — AltbougU little has been 
rcportc<l anatomically with rc'gsird to the condition of the thyroid gland 
diirimr the ordinary course of typhoid fiiver, even less has b(?en observetl 
rlinicallv in this connection. Only in ex(?eptional (rases are changes 
found in this organ, and th(\se may be of an inllammatory natiin^ uf 
vm ving intensity, up to termination in abscc'ss-formation. Ne\ crtlmless, 
ilu‘v play a mor(» prominent nUe as a coinidieation of typhoid lever than 
of ihe reinaining infections diseases. 

^V^lllller/ wlio r(q)orted several cases of typhoid thyroiditis from my 
clinic, ^Y^^s aldi^ to slunv that among 73 c.mrs of acute strumitis and thyroi- 
ilitls colb'cled hy him, 40 w(M’e traec^ahle to typhoid fever — an interesting 
illustration of an ohs(*rvation jiiawioiisly made. 

'flic symi)loiiis of typhoid strumitis consist in acute painful 
(Milargemmt of the thyroid gland, and almost always *)f only one-half 
t)i‘ «»t a still smaller portion. TiiHammation of the (uitirc gland aj)p(‘ars 
tn he extrenu'ly rare in the course of ty])h<»id fever. 

dust as W(; wcr(» able to denionstnih? with n'gard to inHammation 
*'1 llie parotid gland, so also in the ctis(‘ of tlur thyroid gland, the 
nii>rl)id#|)r(>ccss is geiKU'ally observ(?d to terminate either in suppuration 
or in involution of tin; inilainmatory piwess without the developnumt 
<»l an al)se(*.ss. The disorder ap|K'ar.s almost always to pursue a favor- 
ahl(* conrsi', as rjmbcTineistiu’ has shown, and f hav(‘ Imhui abb; to deb‘r- 
nnn(‘ Ironi personal expori(‘iic(\ Alarming symptoms, among \vbi<*li 
<l}>pnra Irom compression and displac'd nent of the tnielma may Ik; 
auniioned, arc* among the Kirest exctqitions. (IriessingcT, it is true, 
“aniions a (%ase of death from suffocation, and Forgiu; lost a patiemt 
iMipiure of an absiress of the thyroid gland into the traclu^'i. 
j hli r(;fer(‘nce to the etiology of typhoid strumitis, it is especially to 
p<uii1ed f)ut that it occairs rnon; fnapuaitly in pr(;viously hyperplastic 
and it is thcTefore more often seen in regiems where goiter 
for instiince, Switzerland. 

« 


^ Inang, Disa., Lcip.si(;, 1896. 
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The relatively froqiiont occurrence ot‘ tliyroit litis in Hwitzerlaud has 
demonstrated by the slatistics oC Clriessin|rer and Liol)ernieisler. The foriiic , 
observed the condition 4 times in 118 autopsies, the latter in lb of ITOo 
patients, in b witli abscess-l’ormation. In other countries thyroiditif^ is 
far less eoinmon in aciiordauce with the. greater rarity of goiter. AinMi,.r 
841) aiitopies iu Hamburg I failed to observe a single case. Further, during' 
the great typhoid epidemic in that city 1 observed the condition but t\vi(* 
during life. In Leipsic also it is a great rarity. Topfcr ‘ has reported 
cases of abscess of the thyroid gland among 1)27 autopsies at IMunich. 

It is interesting note that I/icbtheiin-Tavel,“ Jeanstdiru*/ ScIumI- 
mark and A"lachos,‘ and sevcml others have denionstratt»d the bacillus 
of Kbertli as the exciting agent of the inflaniniatory junxtss. In 
other instaiu*es tla^ ordinary jwogeiiic niiero-org'jmisms, streptoeoec*! and 
Htaphylococ(‘i, have hw\ found. ITinler these coiulitioiis tlie eonrst' 
w'as often more unfavorable, in so far as the eoiidition was a part mani- 
festation of a general septicemia. With regsird to the period when 
typhoid strumitis oeciirs, it appears to (‘oincide especially with the 
begiuuiug of couvalescvuco or the last week of the fevcT. There arc 
but Rjw reports ol* its oceumaujti at an earlier period in the course of 
typhoid lever. 


GENITaURlNARY ORGANS* 

The Urinary Apparatus. — From the practical stamipoiut, ii 
appears dc‘sinible to describe now the changes in the state of tlic? urine, 
ill so far as they nialc to the constitutional disturbance underlying 
the attack of tyjdioid fever, espe<ially to the fel)rile stat(‘, and to Ihllow 
this with a description of tln^ conditions that are attributalde to dirciM, 
more profound, and morij independiait ilisease ol‘ the urinary aj)paratus. 
Jhiring the tehrih* stage the urine resembles in many riispects 
excreted in other acute infectious <liseases. Its amount is geuendly 
iliniinishcd, esp(‘(dally during the first thr<'(» w'(*eks of the disease — tint 
is, during the ordinary dunition of the fever. In spite of ahundnnt 
adniinistration of fluid, this iliiniiiution iu th(.‘ amount of urine ahmwl 
always occurs, naturally with variations in aceordaiiee ^vith the sev(‘ri(y 
of the attadv, and especially in accordance with the iiiU^nsity and tlu* 
duration <»f tlie fever. 

In the stage of shnq) curves the amount of urine is genendly ag;nn 
incre4is(?d, returning to tlu? ])hy.sio]ogle eviui as early as tlie beginnmg 
afebrile jicriod. An unusual imu'ciisi? in the se(?rotion of urim' 

' “ Die Cornplicrjiliniioii d<*s .Abdiuniniiltyplms, Mihn'.h. mrd. b of'/f., 1892. 

* Ueher ifin AHh)loffir. (Jf-r StnimitU^ et<\, I5usle, 1S9‘J, Sellinanii. 

® “ CN)ntrn». a rc'tude d<*s tliyroulitos infect.,” Arch, tfcn., July, 1893. 

* Wien. klin. Woch., 1900, N<i. 29. 
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iliiriii*’’ <'<)iivali‘S(viu*.o is by no means a r.ire maiiilbs- 

! liion, sn that the amount may reach 10,000 e.em. aial more in twenty- 
timr hours. The urine is thiai remarkably light, as clear as water, ami 
oi’ r\<*ee(liui^ly low specilic gravity — down to 1002. Karely, and then 
4 .<|M‘( iallv in nervous persons, women as well as men, this polyuria may 
hr api>arent as early as the lat<a* ]K»rtioii of th(‘ febrile p<‘riod. 

Willi the reduction in th(» aiiioimt of urinc! during the febrile stage, 
tlu* n‘iuaining manifestations of conct^ntration an? pn*sent : abuormallj' 
dark color, geiu'rally chnir, or with a sediment, which then consists 
principally of iirat«‘S and uric acid. Xot r.irely the dark color does not 
rorrespoml (Mitirely with the specilic gravity. Th(» color may be inten- 
sirK‘d hv the pr(‘sem;e in the urine in eonsiilerable aimnmt of urinary 
j)iirnu‘nis other than tin? onlinary ones. These Avill be? discussed briefly 
later, 'flu? specific? gravity is almost always considerably in(?reased — 
lip to l(K)0 and above ; rarely it declines to 1020. Tlie reaction of the 
uiine from the beginning of the disease and at the he ight of the fever is 
invariably strongly acid, unless i^sjiecial conditions are prescMit. At a 
later stage tlie acmlity diminishes, while during convalescence the urine 
frcuui'iitly jiresents a neutral or even an alkaline reaction. 

Among the solid constituents of the urine, the urea should be meu- 
timied first. 'Hie almost invariable and marked iiuTcasc in the amount 
of nr<':i eliminated in twcjity-fbur Jioin-s tliroughoul the (*ntire febrile 
periiMl has alrea<ly been observcMl by earlier wriUu's — XeiibaiUT and 
Vogi l,' A. Vogt*!,"* Prattleiy* Parkes,* Murchison. A large mimb(?r of 
persmial investigations directi'd to this point have yiehled the .same result. 
I have not at all rarely observer 1 double the physiologic average amount 
mva, and now and again (weii more than this. The ])ro(K?sses 
i’csj)4Mi>il)le for tlie fever in cases of typhoid fever ('X(*rt distinctly the 
niost important inlliuaice upon the increased elimination of nrea. The 
view that the elevation of teni|)eKitnre aloiu* — that is, the increased 
heat of tliji lM)dy-tissues — is to b(? l<M>k(xl upon as the exciting factor 
imi>t be rejec.ted at the jnvsent day. ITndoubteclly, im?reas(Hl elimina- 
li'ai ot urea and f(?brile elevation of tcmpt‘ratiire are co-ordinated mani- 
h>falion.s, dependent upon the influence of the toxins upon the course 
*uetal)olisrn. 

Ill the [)(?riod of deferveseenc<» a re<luetioii in the (?Iimination of urea 
almost invariably, although at this time it is generally above the 
ol)servc*d during health. During the period of conA'al(?scence 
P'‘>>^iologIe amount eliminated is geiiemlly again atlained. In a 

, - zur llmmuntcrsnchung. 

rit. 


* Lor. rit. :■ 

* On the. Crlne, 1860. 
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luiraber of instances I have observed oven during convalcsconoe — 
Avhere tlie in<Mle of nourishing the patient in such <>iases did not dinl.i- 
from that in other eases of typhoid fever— a considerable, long-niaia- 
tained increase in lhc» eliininatimi of urea. With this Avas constantly 
assoeiat(‘d progressive* reduction in the IkkIv - weight, a condition lli.it 
appears to render su(‘h eases worthy of furtli(*r investigation. It has 
been stated by sonu* writers that even at the height of the attack in 
severe so-called adynamic cases, sudilen reduction in the ainouiil ni' 
urea may be observcnl, and that this manifestation is calculated h> reink r 
the prognosis much more grave. I have pt'rsonally not as yet ni;al(‘ 
such an obsciwation. 

Like the urea, the uric acid is also almost inuixceptionally inercas(d 
in th(* febrile stage, and at times quite c(»nsid(*nibly. The eliiniiialion 
of uric acid is also diminished agsiiii with the commen(^eim*nt i»f con- 
vales(rcnce, and rc'turns to the normal during tlic period <»f recovery. 
The reports by Kreihhs ami Stiidler Avith reg*ai*d to the ]>r(*s(‘iic(* nt 
h‘.uein and tyrosia are familiar and often cited; (Jricssinger also con- 
siders those substances as almost constantly |)r<*s(ait. 

The chloihls, as in many other acute infectious diseases, are alwavs 
gr(*atly diminished during the febrile stag(‘, to im‘r(‘as(* ag:un eonsi<lcr- 
ably with the subsidence of the -disc ‘asc. The oj)inion of did. Vogel, 
that the <liminution in chlorids is dcpcmkmt solely upon the lessened 
amount of sodium chlorid ingested Avith the Icbrih* diet, is no long r 
tenabh*. • This phenomenon occui’s noAv as fornuTly, although it has 
become customary in eases ol* typlaml f<*ver to athninister concent ratcil 
nourishment containing an abundance of sodium chlorid instead of :i 
diet of watery soujis. 'Hie nion^ recent hypotheses with reference i<» 
the r<*duction in chlorids, how<‘V(T, also appear vuln(‘rabh‘, s») that, as a 
matter ol‘ fact, it avou1<1 appear worth while to umh*rtakc a now stndv 
of th(> (jucstion. 

The appearaiK^c of albumin in the urine in cases of ty[)hoid fever is 
of esp(Krial im|)ortanco. The substances found under such cinmn- 
stances ant known to be scrum-albumin and s(‘rum-globulin. 
commonly, and only under certain definite conditions, does j)e])tene 
ap])ea.r in th<' nriiK?, as ( Jerhardt Avas the first to point out. W<* nhall 
first take up the consideration of the (diinination of albumin that 
occurs Avithont proibnnd disease of the kidneys, and is gchemlly desig- 
nated as febrile albiiminnria. We shall return at a separate place to a 
conside.iation of tlie allmminnria due to actual nephritis. 

Ftbrile alhmiiiniiria is one of the more (.‘ommon manifestatioa^- 
According to my experience, it csin be <lomonstratcd in frcmi lo to 
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„.r n-nt. of (sisea of typhoid fever. 


I have miclK.K.1 this eondusion 
i’l-tMii tlui studv of a large iiuniber of aises, iiieludiiig, naturally, mild 
well as inarkcHl cases. In a iiiiinber of ext(aisive c‘j)id<anics I lai.ve 


ol)-irv('d llie j>roportioi) to be lower; for instance, in that at Hamburg 
j.j only 10.7 percent, of the eases exhibited febrile albu- 

nunnria. 

'I'lu? latter figures are approximated also by my Tx^!i[)sic statistics, in wliicli 
iho |)n>|)ortiou was 11.8 per cent. On the other hand, the statement of 
(liililcr,* that albuminuria is coiiatant during typhoid fever, is difikadt of 
{.x|)l:m:ition. Other observers name higher figures tliaii J. do, as, for instance, 
Miircliison,'^ who observed alhuininuria in 5)8 of 282 cases — 82.20 per cent. 
This is assuredly not the ride ; possibly it may be explicable by the tact that 
Mijirliison's statistics are based upon a collection of smaller individual data 
( persiHial oliservation and that of six other writers), ami that severe cases 
(r 5 i|>(M*ially were taken into consideration. It is true also that Weil and 
(iricssinger give high comparative percentages. The latter believes that 
iVlirilc jilhnminuria occurre<l in oiuvtlnrd of iiis (‘ases. 

Alhinnin was present at some stage of the tliseasc in 010 of 820 cases 
(71 per cent.) treated at the Johns Hopkins Hospital (Oslcr^). This 
iiu hnlos llu‘ cases in which the alhinnin was considerable in amount, as well 
:is those in whu'h tlie faintest possible trace of albumin was ]n*esent. 


'rii(^ amount of albninin eliininatiHl varies from trmres to moderate 
amounts. The presence of a large amount slionld always h*ad to more 
(‘.nvlnl examination l‘or the pn^seiice of profound iliscnse oftla^ kidneys, 
\vhi«‘h can almost always 1)0 demonstratotl undiu’ su<‘b <*ondilions. Jt 
can l)(* stated <l<*linitely that only the more s(*v(‘re and the severest 
ca.^cs i xhibii albnmiiinria. The condition is tluTefore one that inak(‘s 
the |)rogno.sis <listinctly mon? grave, and the more so the earlier it 
appears, the longer it persists, a,nd the greater the amount of albninin 
eliminali'd. Of 898 cases of febrile albuminuria that I havi^ collected, 
dmili occnrr(*d in 107 — 27.2 per <*eiit . — ii mortality fully three times 
tlie normal. 


As lh(‘ periofl for the beginning of albuminuria I would designate 
tlie end of the first and the entire second wc(‘k, in contradistinction 
h‘*>ni other writers (Murchison and Finger), who have never observed 
It: hefoie the sixtmith day, and most fretjiUMitly lictween this time and 
tl«e twimty-fifth day of the di.sease; its advent, howiwer, is also (jiiite 
l*<-4nent to the end of the third week, and n])on this point 1 am in 
“g*<‘enmnt with Weil. Its occurreiuse becomes l(‘ss frapient after the 
diinj \v(.ck ; it has, however, come under my observation even quite 
^•dc, up to the forty-eighth day of the disease. I consider late appear- 




fft's scl. nmL^ Art. “ Allmiiiiiiurk.” 


^ i niholugie und Therapic d^Ji AMomutaftyphufi.t 1883. 
do/nis IfopA’ins Ifosp. Jtep., vol. viii., j). 407 . 


* Loc. cii.., p. 488. 
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aiu'o Ilf nlbuniinurisi ospecniilly iiiifhvoniblt* fmin tlu? prognostic y)oiiii of 
view. I have obscrvcil it to be ibllowcH.! by death in an unusually 
number of eas(‘s. In isolated cases I have ol)serve<l albuinin to ap]>(;^,. 
in the nriiu* iliiring the first W(H‘k, to disappear in the eours<i of a ti-w 
days, and then to reappear in varying amount and for a varying peril, <] 
Striking as this fact is in itseli‘, 1 have been unable to establish ;niv 
relation l)etween it aiul other illuviations in course and termination. I’ln. 
observation that i1k‘ albuminuria is likely to be increas(*d or to reappear 
during relapses and r(M*rudescences has beiai emphasi/ed frequently. 

Till* diinition of febrile albuminuria in the individual case ap])ears to 
correspond approximately with its intensity. In three-fourths of all 
eases it ])ersists, in my experiiaicc, less than twelve' days. A duration 
up to three wiu'ks, exceptionally also loiigia*, is not at all rare. Of 1)2 
eases ol‘ iebrile albuminuria that I have analyzed, I found the duration 
to be Irom one to three days in 5 cases; from four to six days in ; 
from seven to niniMlavs in 20; from ten to twelve days in 12; from 
thirtei'ii to twenty-oui' days in 2^ ; from twenty-two to twent V'Seven 
days in o. 

Microscopic examination of the urinary sediment discloses in easis 
of pure febrile albuminuria, in addition to crystalline structures, espi- 
dally uric aiad and urates, isolatinl white blood-corpusi^les and epitlu linl 
cells Irom the urinary passages, and generallv a lew hyaline, otherwise 
unchangi»d, tul)e-easts. In the presence of slight albuminuria tlirir 
number is giaierallv so small that they can bo found only in the sedi- 
ment obtained with the aid of the centrifuge. Osier’ states that liilu- 
<*asts weri' present in of the <S2JI cases — 17 per cent. ; or, in otlii r 
wonls, Oil per cent, of tlie cas(?s showing albuinimiria also showid 
the prcsiMice of tul)e-casts. Tube-(?asts of otliia* kinds, and especially 
increase* in tlie number of leukoevtes, with evidences of increas(‘d des- 
qiiamation on the part of the kidneys, are indicative of more profound 
lesions. In ran* eases the albuminuria of typhoid fever may ])evsist 
even throughout eonvaleseeneo without having been rcfenibli? in 
coursij of the ilisease to nejdiritis, and it may givi* rise to a long-con- 
timic*d pi^enliar form of albunnnuria, at times never wholly disappenr- 
irig, whieh yet awaits thorough anatomic investigation. 

1 have ohsorved such ca.ses on several occasions, but have liitlierto Innl 
no opportunity for anatomic investigation, so that I am without knowledge 
as to their nature. They are almost always characterized by the presence 
of a normal amount of clear urine of normal character and of iiornud 
speiii He gravity, with a small amount of morphologic elements : scarcely an) 
epithelial cells from the uriiiiferous tubules, a small number of tubc-custs 

* Loc. eit. 
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rlii-Ively of the hyaline variety, never any red blood-cells, and at most a 

^^Ijiij/ rorpnseles. Cardiac liypertrophy and edema apparently do not 
jnnl 1 have likewise tailed lo observe uremic maiiileslations. In ^ibrne 
< -uavs I have observed such albuminuria to persist, in a characteristic 
* liiiicr, tor ten or twelve yeai*s after the attack of ty])hoid fever (treated by 
liu* ' iip|»arently without any further injurious effect upon the hcalthy-lookin^, 
f inctit>!i:dly capable individual, who, on account of the results of examination 
nf the urine, may become temjwrarily depressed or even permanently hypo- 
chondriacal — the oidy manifestation siigf^estive of the existence of disciise. 
Ill isolated teases I. have noted complete disappearance of this albuminuria, 
(:v« n ai'rcr the lapse of years, with the porsishMit peculiarity, it is true, that 
vfiLdit transitory turbidity of the urine develojK^il on the applicjation of tests 
lor alhinnin after active bodily exercise or after the ini^estioii of strong 
ul(*olioli(^ heverages. I have observed a similar form of chronic albuminuria, 
tl)(* anatomic biisis for which has not been clearly determined, following 
other acute infections diseases also, es|x;cially dysentery, cholera nostras, 
and necrotic angina. 

In juMition to the more common changes in the state of the urine 
mentioned, a mmilxT of less <‘ommon substances and reacthms are 
woriliy of mention. The incrtnise of urobilin that occurs in the urine, 
and is at limes so marked that the (»ontlition is a])propriat(*ly ilcsignated 
iirohilinnria (^Tissicr '), is interesting. Tissicr and others are inelined to 
a>so(‘iat(» the nmnifestation with profoimtl (ty]>boid) alterations in the 
liver ami the bilitiry passttges. Aceonliiig to Tissi(‘r, the most marktMl 
iinihiliunria <‘an lx; found only in severe cases, while that of moderate 
grade will be present in mild, but protracted, cases. 1 have no personal 
cxjK*ricm*e in this eonnection. 

llic apiieanuiee of mo(lerat4?, and ev<*n of considerable, amounts of 
indican in the urine is (piit<* frequent, aiul is an iiuliealioii of deningement 
ill proteid <ligestion ami absoqdion. I am, however, by no means of 
di(; opinion that any direi't relation exists betNveeu tin; amount aud 
duration of indiean-eliniiiiation ami the severity of the attaek of typhoid 
fever; aiid f am unable to attribute to it either diagnostic <ir sp(;cial 
prognostie signifurance. I have often obstTved a more pronounced indi- 
can-reaction in mild cases of tyidioid fever, es|iocially when attondeil with 
profuse diarrhea, or, conversely, with obstiiiah? constipation, than in 
eases. It n(;od seareely be mentioncH;], in view of what is known 
*11 gtuKTal in this connection, that wdtb tlie onset of geueml jieritonitis 
'iiid also ot cireiimscribcd peritonitis, particuilarly in eonnection with 

f.> piloid perityphlitis, especially iiiarktH:! elimination of indican takers 
l>laee. 

Miaye encountered true hemoglobinuria assoeiat<;d with hemogjob- 
1 i^‘i,i in but 2 cases of typhoid fever. In one of these it occuiTod 

^ T/tese, Paris, 1890. 
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in the middle of the ssc'eond, and in the other at the beginning of tho 
third, we(‘k. lioth eases tei*miiiat<;d fatally with symptoms of mnst 
profoiiiul intoxl(?ati()M. Klemperer ‘ has rei^ently reported a easi- ,.(* 
henioglobimiria after reeovery from^ sever<» attack of typhoid t'evr-r. 

Kocjiie and Weill * W(‘re the iirst to call atUmtion to the preseneo 
of intensi'ly toxic, jn'obably specific substaiu'cs in the urine of paticnis 
sutfering from ty|)hoid f<‘ver. licpine an<l (iuerin have reiMvrtod im^st 
r(rniarkal>ie observations ol‘a similar character. In the light of exi<iin<r 
knowledge with regard to the presejiec* of toxins and antitoxins in iIk- 
circulating blood in eases of typhoid fever, these observations shmiid 
stimulate further active^ invest igation. * 

It is finally necessary at this place to refer to the diaz(»-rea(*tion of 
Ehrlich with the urine in eas(‘s of typhoid fever, th(‘ prinei|)les of whioli 
and the method of eliciting it may Is* jwesumed to be familiar. * Doubtless, 
this important reaction can always lx* obtained at the lu'ight of an atinek 
of typhoi<l fever ; it is permanently al)vS(*nl oidy in the milder eases. It 
is also imdoiibled that in severe eases, when improvement begins to Like 
place, the reaction not rarely disapj)ears, so that from this sign favni*- 
able eonchisions may be <lrawn at a time when other symptoms arc not 
indicative* of improvement or are iineertain in this regard. It is iiotci- 
worlhy, also, tliat in rela[)ses from typhoi<l fever tlie diazo-rt'aiaion, il‘ 
it had already disappeared, generally r(*turns, while it does not reap|»c;ir 
wh<*n fever occurs <hiring eonvaleseenee from typhoid fever as tlu* n siih 
of organi(^ distnrbaiKX's due to other causes. Jn all these eoniieetions a 
certain degree of diagnostic- and prognostic value is <listinetly to be 
attached to the reaction, although it is not absolute. Thus, rarely, it is 
tri#, severe and ovimi also anatomically <lemonstrable eases of typlmiil 
fever have l)e<Mi observ(M;l in wliielf the reaction was continuously 
absent owing to undeterminable causes. Tn addition, the reai,‘tit»n occurs 
with espe(rial frcipiemw, almost invariably, in other febrile (Iis(*a.ses, uihI 
particularly such as offer difliculty in differential diagnosis, esp<(‘ially 
miliary tuberculosis and flori<I forms of pulmonary tuberculosis, tyj)lius 
fever, ecirtain varieties of profound pneninonia, malaria, and, fmidlvj 
acute exantluauata, parti(adarly mesisles. 

"Phe term ty|>boid baeilluria or buetoriiirisi has been aj)plied to the 
condition in which typhoid-bacilli are found in the urine. This occurs 
in from 20 to SO per ceiit. of all cases. The bacsilli may be j)roseul in 
small numbers, or they may occur in enormous numbers, so as to render 
the urine distinctly turbid. Horton-Sniith has lahl special stress on 
the peculiar shimmer which is stnai when a test-tube filled with sneh 

' Vhiiriil Ayintden^ *20. .lahrg., 1805. * Rev. de MCd., 1801. 
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is lieltl up ^ g<^utly shaken. In this ^vay the con- 

i ti iM c'Mii often be pretlictal without cultures and without inierosoopic 
v.,*iiin:ition. Us^ually, the bacilK do not apj)ear in the urine before the 
lilttcfith <lay, and tluy may perjast for a variable length of tina? — 
•vi M for months or y<'ars after convah'seenee (seven years in the case 
irjjoilid by Y«aiiig’). "rhe nH^ognition of this condition is even of* 
,„,jrr im|>ortan<?e from the hygienics standpoint than from the diagnostic. 
\ patient: voiding such urine is a source of c?onstant danger to all those 
ahoiit him. 

Assot'iatcMl with the baeilluria is frcfiuently a nnKhjrate or evi;n an 
pxln ine grade of pyuria. It is not uncommon for tin? uriiu? of typlioid 
paticnfs, (*s|>(*eially if albuminuria be present, to contain a few pus-cells. 
It‘ liowcver, th(? j)us is considerable in amount, one shouhl always sus- 
pcri llu‘ i)n‘senee of a typhoidal baeilluria. If, in addition to lht‘ pus, 
(lie palit nt complains of slight }>ain in passing the urine and slight 
foijiiracy of micturition, it is jwohahle that a mild grade of cystitis 
r\'i.-rs, wliich may pass into a more severe form or even become ehronie. 
I'lais, no hard-aud-fast line Qim be <Irawii between baeterluria and 
(y>li(is. A|)parentlv, however, mere presence* of the bacteria in tlu^ 
hlaildcr is not snfticieiit to cause cystitis. irorton-Smith eoiieludes 
lliat “tlic ha<;ilhina is due to inflection of the urine by a stray typhoid- 
iKicillus, (?xerct<*d by the kidneys from the blood, and its immediate 
imihiplication in the bladder-nrine. If, in addition, the bladder-walls 
have ))(‘cn in any way damagiMl, then true typhoidal cystitis follows.’^ 

Nephritis. — Emphasis has alreaily been placed upon the fact tliat 
f(hiH(* alhnminnria eaiiiint be sharply j.liilerentiated from the nephritis 
n(»t rarely att(*nding typhoid fever, and, as it a|>])oars, etiologicUlly 
related t«» iln'.s disease. Each may iiiidoiihtedly pass over inh) the other, 
and liny are attributable in ])art to the same cause, namely, the action 
<»t toxins. The nephritis generally oeeiu’s in tlie form of acute paren- 
'hyniatoiis inflammation, in ])art hemorrhagic, in ])art non-hemorrhagie. 
I In; iK'pliritis generally occurs at the height of the disease, before the 
end of the third week ; and it is much less common at a later period. 
I have, however, observed it a 2 >pcar on tin* thirtieth day, ami in one 
instance even during eonvalescenee. Cases of the latter variety are 
lln.n lilf(dy to he proloiigi^il for some time. Of 32 (‘ases, I noted the 
‘ippeanmee of nephritis before the end of the third week in 18. In 
- ^'iiscs the onset of the com plication was placed respectively at the 
i^'Minniiiir and the middle of the first wcH*k. 

nnd sex exhibit little that is jMJimliar, although it appears to me 

* Johns Jfopfihis IIosp, Rep.^ vol. viii. 
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tliat moil arc' attaokod somowliat more fmiiioiitly than wiinon, anti ir^ 
this onnm'otioii it is probablo that the mode of life, especaally al< olj<,!. 
ism, plays a part. Of S4 oases of nejiliritis in adults (IxMpsic and 
biir^ statisri(*s), o4 oooiirrod in males. Tlic* proportion is more strikiu.p 
ill tile lA*ipsi<* statistios aloms whore of oascNs of nopliritis, 41 woic in 
males. In ohildron, |>artioiilarly during the early years of life, I 
observed nephritis in but 2 eases. Among achilts no special predis^ 
fiosition with rcgartl to age appeal’s to <‘xist. During this period i|„. 
frecpieney of nephritis is about the same as that of the predispositiiui 
various ages to typhoid fev(T genenilly. Of 25 eases of nephritis, 
were under sixteen velars of age; 11 betw(?eii sixteen and Iwentv-fiv,. 
years ineliisive ; S between twenty-six and thirty-five years; 1 b(‘i\v(‘(.ii 
thirty-six and forty-iivt* yeai-s ; 1 between forty-six and fifty -five years: 
1 above li fly-five years. 

Xumerous gcmeral stat(‘ments have been made with reg.ird to tlir 
maeroseopie anatomy of typhoid nephritis, but relatividy few with 
rc'g-cml to the liner alterations. R(‘sid(‘S findings similar to tliose attend- 
ing aeule inflammatory lesions of the kidiuys, which oeeasionallv 
observ(‘d in assoeialion with other infectious disiiises, numerous ob- 
servers have reportcnl eases pursuing an extremely pernieions ixiurse in 
which inieroseopie, examination is said not to Jiave disclosed any essen- 
tial liistologie alt<*rations whatever. Thes(‘ observations, it is true*, wire 
made at an earliiT perioel, and, if repeateil with the aid of modern 
methods, they might |x?rhaps yield more satisfaetor}’^ ivsiilts. An 
att(‘mpt has bet*ii made to separite from the ordinary eases of typlioiil 
iiejihritis certain varieties that are eharaetiadzed by the appeariun'e 
especially early and in intense degrecMif the renal manifesbitions, nnd 
by the uiiusnal <liiration of the same. . I^iesc may, in fact, so tlu)!- 
(Mighly dominate the entire* cliin(*al jncliire* that some .FreiK‘h writer^ 
have deviseel the special d(*signation iiephrotyphoid for siadi eases. 

Among the first of the cases of this eharaeter in the literature arc ‘2 by 
Inmierniaiin,' in whieli nephritis, occurring at the height of the disease mid 
accompanied by uremic manifestations, led to a fatal termination. The 
to describe the condition as a special disorder was (jliihler,*'' and he was ihl- 
lowed by Legroiix and llaiiot^ with statistical reports, and Kohin, a puial 'd 
thibler’s, who eoinpleted the description of his teacher and proposed the 
designation “ nephrotyphoid.” .A mat* then elaborated the schematic, limi- 
tations and dese,ription of this form of diwase to a refined degree, and evci' 
believed that it presented special anatomic conditions, considerable enlar^c- 

* Jfthrei^hnri.cht der MediFm, Ahtheilu-nff des liiirffe-rspitals zii Jiasef^ 1872. 

* /yor. cit. 

^ ‘*C)l>sprvftt. (rulbiiini-nune dans la fiAvre typh.,” Arch, ijtin, dendd.^ 1876. 

* “Sur la lip V re typh. on forme renale,” These^ Paris, 1878. 
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ut of' the kidney, with evidences of acute interstitiiil inflainniatiou, espe- 
•; lilv «>f fhc cortical structure. Accordiiijj to jAiniit, the urine is invariably 
‘ii'ir:u‘tcri/ed by its intensely bloody color and the [>n scnce of large amounts 

libiiniiii, with niinicrous tube-cjusU?, bloo(bc<)rpus<*les, epithelial cells and 
tin ir degeneration-products. In addition there is said to be from the outstit 
n iis:ii k:ibly high fever, with early, profound stupor, but with an absence of 
iht* abdominal symptoms of typhoid fever. 

Kus^maul ‘ was one of the lirst in Germany to direct attention to the 
Giil>ler-liobin typ«of disease, but with his customary penetration attributed to 
it iis pn)pt>r degree of iniportaiiee. The 3 cases iijxm whicdi his pajKT was 
hastMl oxliil)ite(i by no means complete agreement, and therefore cannot be 
used in siipfKrrt of the doctrine of a si)eciul form of nepbrotyphoitl in the 
.si urc of the French clinicians. 

Ft rsonally, 1 am of tlie opinion that atiiitc panmcdiyinatous nephritis 
a|)[Kariiig early and [uirsuing a severe eoiirsc during an atta(dc of 
ivplHM<l fovei* sliould be e<msiderc^d as a parti(!idarly serious occiiriXMice. 
'flien; is, ho\V(;ver, no reason for the rec^ognilion of a distinet vari(?ty 
of nephrcityphoid, or for tlie st^pamtion of this from otlu‘r, milder forms 
ui* nephritis, of shorter dunitioii, oceurring in the course of or toward 
the end of iIk? diseases. The di1feix>n(^es and the contrasts are hero n(»t 
sf) sharp as was theon'tieally bolicvcHl. On the contnirv, if a series of 
distijietive eases are <*onipar(*d, a gnidual tninsitioii will be in)ted. The 
urine eontainssi large amount of albumin^ with uiimeroiis hyaline, gnin- 
iilar, and e])ithclial tube-eusts and a (considerable amount of blood, and 
die diseas(c in other respeeis pursues the typical course of typhoid, with 
inarlvc'd abdominal symptoms; and these facts must be (nnphasized as 
o|»|M)sed t<» the assuin])tion of a sc^paratc condition exclusive of l>oth 
t>j)hoid and nephritis. Kxe(.‘ssivc stupor or other imiisua] nervous 
inaiiirestatioiis arii, further, by no m(*j\ns always assoeiatinl wdth such 


prnhumd alteration in the condition of th() iiriiu\ There is even no 
‘•niiytaiit asso(*iatioii of high fever with profound nephritis. 

^\ ill* regainl to the fre(iiiency of true typhoid nephritis, if it be 
dilh runiiated as sharply as possible from febrile? albumiiuiria, it will be 
huind, as has been said, to be not at all large. In my (»xj)c*rience the 
<‘»nditioii o(*eurs in .sc^arceJy 1 p(?r cent, of the ease's. The ])n)gnosis of 
t\plioi<l nephritis is grave, and on this punt it must be admitted that 
die htMich inve'stigators arc e*orrex;t, but this is not so because the 
“ig.misru is ('S]K*clally atfecteel by the severity of the dise^ase? of the kiel- 
*'4 ^7 but ratluT be'ctiuse the exjcurrencc of seven?, especially hemorrhagic?, 
pill it is is omj h>cal symptoms of iinusiially profound gene^ral 

|jtt«)vieation. Almost half of all patiemts with typhoid nephritis die. In 
^ '‘ spect rny experience at Hamburg, where I obscrvenl a mortality 


Mlombiiriror, lierfm. kiln. Woch., 1881, Nos. 20, 21, and 22 {.Mittlieilungen aua 
‘^'•-'^niaul’sdien Kliiiik). 

I? '* 



194 


TYPIIOri) FEVER, 


of 50 per ociit., dilTers little fmni tliat at heipsie, with 44.4 p(*r eci.t. 
Of 2'J9 eas<‘s of typlioid fever at the Johns Hopkins Hospital/ tlii re 
wenMielinite evideiicivs ol‘ an acute nephritis in 21. Of these 21,7 di,.,| 

per cent. Death occurs either — ^iind this is the more coininoiv-_ 

aini<l symptoms ol‘ most |)rofound jjenend intoxication, or with the sniM r- 
ventioii of various complicati<»ns. In 5 of tlie 7 cases above men(ioju‘<l, 
<leath was due to pt rfomtion. lii my ex|)erience acrtual uremia dev(‘ln|K 
less coinniiudy. I have in but. I instance ol>serv(‘d death to 0 (*ciir from 
uremia. This was in a yoiin*>j man, in the first half of the second week of 
an attack of typhoi<l fever, wlio tleveloped convulsions aii<l coma, alur 
svniptoms of hemorrhagic nephritis had :‘xist(‘d for a few days only. In 
addition to the cases of Immermann that belong in this cate<^ory, refereinc 
should bi^ imule to the report of Murchison. A case of Uoberl nml 
(Jaucheiv iermiuatintr in recovery, apiw^ars not to bc'lone: in this 

The duration of cases <»f tv|)hohl ne|>hritis in which eom|»h‘to 
recovery takes place is variabh*. Alost fre<jiK‘nlly it appc'ars to be from 
one to two w(‘eks. I have, lunvever, also ob.S(*r\'ed protractiMi i-axs 
that lasted as lon.uj as nine we<‘ks. Tncom])lete recovery with transfor- 
mation of* acute iK'phritis into the chronic variety app(‘ars to lx* a r:nv 
exception, in contrast with some? other infections dis(‘ases in which this 
is W(*ll known to Ix' in»t nncomnion. In a lar^(' (*xp(‘ricm‘(' I have' per- 
sonally observed but 1 ease that couhl Ix' imhided in this category. 
such case has cx*cniTe<l at the Johns Hopkins Hospital, and Osier ' hn.'^ 
never so(*n such a cas(\ 

Of oth(‘r diseast‘s of tln^ kidney in the <M)urse of typhoid fever, 
virtually nothing is as yet known clinically. The mnltii)le an<l the 
diffuse lymphomata of AVa^iier,* the cxceeilin^ly rare infarcts and multi- 
ple abscesses," are attendc<l in general with no symptoms, or at mest 
with the a|)[)earaneo of albuminuria. Kven noteworthy Inanaturia, in 
<s)nscqu<iuce of inliirction, may be considered as (exceedingly mrc. 

GENERATIVE ORGANS. 

Male Genitalia. — Diseases of the niahi genitalia in the conrs(' ef 
typhoid fever are not so fnxjiient and imjxvrtant as are thos(' of tin* 
female. As in otluT infectious disease's, especially variola, inflam- 
matory affections of the ti'sticle occur in the c'oursc of* typhci<l 

^ ll<r\vot>oij, Johnn Hopkins Jhsp. Rep., vnl. iv, * Rev. tie iV/y/., J88t. 

® Iblif., vf)l. viii. 

* Arch. d. IleXl., Bd. ii., and “ Nierenkrankboiten,’^ von Zi-emsseji's '■ 

2. Anfl. ^ 

^ Sco Ux*. rlrtssic case of von Itecklinghauocn, Ver/umdL d. phi/s.-med. (.rcse>^ '■ 
z. Wiirzfmnf, 1871. 
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♦' vri* much ciin lx; said iii with rcji^inl to their tnv 

V as they hav(; not as yet Ikkmi so thoroii^lily and admirahly 
*, ..lied as the ondiitis of variola (Clnari), IVphoid oreliitis appears 
i,, rarelv at tlu^ bej^^iuiiiiiji^ c»f the disease, Avhile it is almost always 
-i li’-m'deslatioii of the last part of the lehrile stajj^t' or the first part of 
eeii\ ikseenee. It begins with chilliness, or even, as I have observed 
;>! I tas(‘. with a chill. In any event, it is almost always atleiuJed with 
inMilod elevation <»f temperature. The t(‘stielc‘ and tlu; epididymis are, 
under .'iieh rirennistam*es, oft(*n indurated and swollen, ami the skin 
ilir MTotnm is reddened and oeeasiomdly <‘demalous. The testicle 
jw ii-ii;dlv atVeet(‘d lirst, and often alone; less commonly th<* epidulymis 
allieted first or al<»ne (Kshner). The pains, which radiate in the 
(•niii'sc of* the sp(*rmatie cord to th(» abdominal eavifv, are generally 
Hvcrc, so that they deprive irritable individuals of sl(‘ep and rest, 
finnitiation in ncovery is the rule. This was eomj>let(‘d in from ten 
tv. Ihiiiteen days in all the eases under my obsiTvation. I have 
liitlurlo iu'V(*r <»bserve<l termination in suppuration, which ajjpears, on 
liic \\lH>le, t<» Ik* exee<*din.i?ly rare. Quite* (*xc(‘ptionally atrophy of 
tin* loticle <lev(^lops. In a cas<* undc*r my observation sterility in the 
m;d(‘, d<'pendcnt upon azoospermia, was with probability attributed to 
a (ni vious bilateral typh<»id orchitis frtun which recovery had taken place. 


I havi* personally observed tYphoi<l or<*hitis in 0 eases, and in all it 
was iiiiilateval. In I instance's the testicle alone was inflainetl, and in 2 
with ilie epididymis. 'I'he affection appears not to occur in children, 
ft tli'velopjs <*hii*.tly in vount^ men. Five of my patients were under thirty, 
ami l)ijl «)iie forty-live years old. An interesting- study ii|)oii this suhjeet has 
hiMMi made hy <)llivier,' who analyzeil A cases of his own and a coiisid- 
cr.Mhle miiid)er from other s<mrees. There may l)e mentioned, besides, amon<^ 
h'cncli o))servers, Ccrvelle '^ and Morel," and amon^ German observers esj)e- 
> i:dly IJcheriueister,* who observed orchitis in o cases amonf^ 200 of typlioid 

li’Vcr. 


A lute review of the cases of typhoi<l orchitis lias been made by Kshner,® 
who collo<*(ed 4r‘l eases from tlie iiteratnre, liesidcs n'portini^ 1 of Jiis own. 
Icji o| these are mentioned as having gone on to suppuration, and from the 
pwrf ot o ot these eases the typhoid-hacilliis was cultivated. From a stmly 
he concludes that in most instances the. condition is dependent 
upm iiihytion through the bhxxl with typhoid-hacilli, although the jios- 
••I ‘1 lily i>t iiileetjon by contimiity through the urethra with typhoid-hacilli 
‘M 01 her micro-organisms cannot be excluded. 


1 h<: occairrence of emissions with abnormal frequency in coiivales- 
from typhoid fever is worthy of mention, b(K?fiuse at times of 


' 1883. 

' mU dea hop., 1880. 


» These, Puns, 1874. 

* fjor. eii., 2d ftd., p. 191. 


^ Phila. Metl. Jour,, vol. i. 
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gretit prartiral importance. This was einphasiziKl by Griessiugor, and 
I have frcHpieiitly observed it as a disturbing factor during convales- 
cence. tHiang(\s in the penis appear extremely mre. Complete (,|- 
partial gjingreiie of the orgjin, as has 1kh.mi inentiomHl by Andral, 
mann/ and othca's, I have never observ(*d. 

Female Genitalia. — As is true of many other infectious diseases^ 
so the beginning and (‘ourse of typhoi<l fever have a detinite infhu*nn* 
upon the menstrual flow, ft occurs cpiite fr(M|iiently during tin* fust 
days of the disease, and earlier than would hav(j bei^n (‘Xi)ected dm in^r 
health. At times it is likely to be as free as usual, and at other tinirs 
nmisimlly abundant and protracted. In the latter event, careful exam- 
ination of the genitalia should always be nia(h‘, as abortion at tlu‘ 
b(‘ginning of typhoid fever may be readily concealed behind the mask 
of abnormal menstruation. 

If the n(»rmal time of menstruation is not due until two h) tlirco 
weeks after the onset of the fever, the flow usually does not take plm r. 
In general, absence of menstruation is the rul(‘ throughout the enliiv 
febrihi period and during the first ])art of convalescence ; at least, tliis is 
true of protracted caseii and those pui’suing a severe ci)urse. I bclicvr 
that during th(?sc periods eoin[)lete abseiun* of nu^nstruation may In* 
expected in about 60 per cent, of the cases. In tlu^ r(‘maind(T, transi- 
tory, slight, rarely profuse hemorrhage from the genitalia occurs in 
rather an irregular manner, even during the febrihi stagi*. 

After severe, long-protnietcHl attacks of typhoid fever, menstriiatioii 
is likel}’^ to he absent ov<ai after defer veseenee, often not a])p(-‘aring fin* 
two or three periods. After less severe and mild attacks it often riH‘iirs 
during convalcseenco. Profuse uterine heimnThage. at tlu? height of 
the disease, without special local cause, is rare and of ominous iinpoit. 
It is analog«)us to a similar oc<airrenc!o in (?ascs of hemorrhagic siuiill- 
pox, and occairs — rarely, it is tnic, in comparison Avith its frcHpicjicy in 
the former disease — in cases of typhoid fever piaisenting other hemor- 
rhagic” sym|>toms. Toward the end of the disease or during conva- 
Icseenee, })eri-nterinc hematocele may oe<air, as TVoiissetin has point(*cl 
out. Still far less common than this is hematornetra (Martin *). 

So-calhal diphth(jric and croiipnis affections of the uterine niucons 
membrane, which, undoubtedly^ have iiotliiug to do etiologically with 
true diphtheria, arc of anatomic rather than of clinical interest, jn^t 
are the hemorrhage, the suppuration, and the necrosis of the ovary, 
of Avhich during life give rise to symptoms difficult of interpr(*tnt»on. 
More important are certain alterations in the external gcmitalla 

* Lor., cit. * Ccntralht. f. Gynak.^ 1881, No. 20. 
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(h(* v.uMiwl onfice. Edema of the labia minora, decubital iileoratif)n of 
t|je‘ •rcatc^r and lesser labia and at the vaginal* orifice, ]>aijiful erosions 
.jt ili(‘ inoiitli of the urethra, tlie latter being not rarely the cause of 
i^cliiiria, are of not rare occurrence. A form of iion-gonorrheal leukor- 
rlirn 4 »fiMirring with considerable frcxiuetKy in the coui-se of typhoid 
ft'v< r, jnid which still iuhimIs a thorough ba(?teriologic iiivestigution, 
.should be ni(?nlioucd here. 

In a nunibcp of instances T have observed acute inflammation and 
snppnralion of the glands of Bartholin. Takaki and Werner^ have 
iv|M»rtcd such a (sisc, fnwn the suppurating gland of which they obtained 
the tv phoid-bacillus in pure culture. Complete or partial gangrene of 
tli(^ vulva has frocpioiitly becai ro[K)rted at different times and in differ- 
flit epideinic’^s (Hoffmann, Liebermeister, Spillmann ^). 1 have observed 

tliih condition in 4 cases, twic^^ in children and twice in adults. 
In one of the latter cases the g:ingreiie was a sequel of bartholinitis. 
All clinieiaiis agree that gangrene of the vulva is to be considered as a 
^rrave symptom, o(!eurring almost only in (exceedingly severe cases. In 
the ran*, eases in which it is j)ossil)le to demonstrate a local cause, as 
in the case just nderred to, rca)very sometimes <msues, tlieii gener- 
ally with (‘xtensive eicatricial defects extending into the vulva, or even 
with v<*si(*al or iwkd fistuhe. 

Inflammation of the breasts in tlu^ (bourse of typlioid fever, as 

l>c(‘n (li‘seril>(Kl by Lcnidiit,^ appears t4> be quit(^ nir(\ Slight trausi- 
tiM’v tiinu'faction, however, is in my exj)eri(*iice somewhat more common. 
'I his may readily bo overlooked, as it usually occairs in s(»v-ere eases at 
tlj(* height of the fcl)ril(^ stage, with the terniiiiatiou of Avhi(;h it subsides, 
so that tlie patient is not really conscious of its prc^senco, and it is rarely 
a source of complaint. Termination in suppuration app(?ars, as in the 
case of the testicle, the thyroid gland, and th(' parotid gland, by no 
iiu'ans to be the rule. Probably the bacillus of Ebcrth is the exciting 
agent of the inflammation in the majority of cases. It may bo men- 
tuanMl that T have observed slight mastitis in 2 cas(\s of typhoid 
fe\’(‘i* in young men. 

Ibe relation between pregnancy and typhoid fever is deserving of 
bdl consideration from both a clinical and a prognostic, standpoint, 
ludj^ronce lias already been made (under the suliject of Etiology) to 
laodisposition during gravidity. A study of the literature of this sub- 
J*-f‘t dis(dosos differences, oft(m actual contradictions, which are not, 
*^'v*‘ver, due in the lejist to the smallness of the statistics considered. 

lid. xxvii. • 

® Clin. med. 


* Arch, de Med., 1881. 
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Tlio niajority of writoi-s give uiifavonible reports, stating that ahuo.-t 
always abortion or |)r(;tnature lalx>r oeeiirs, with great dang(»r U) tli,. 
life of tlic mother. In rny experieiiee the peril to pregnant woun-u 
sutlering Irom typhoid fever is not so great, eertainly not eoin])ar;il,],. 
to tlie danger attending this condition in eases of s mall -pox. Neverlli(^ 
less, gravidity is to be eonsiderwl a scTioiis (complication of tvphoif! 
f(.cver. 

A number of patients pass safely through the attack of tvplu.i.l 
fev(T without iuterruptioii of jm'gnaney, while otiuu’s iveover, in 
of abortion or pnaujiture labor, in tlie latter evcait at times even witli 
a living (*hild. In other eases d(‘ath 0 (‘eurs imnualiately aft(*r interrup- 
tion of the ])regnancy or <k!cui-s as a result of sowro coinjdieations.’ 
Idle cause of sudden death, <vft(‘n occurring within from tw(mtv-fonr tn 
thii'ty-six hours, is geiu^rally the large amount, ol* bhxKl Inst. Anmnir 
the complications, s(‘])tic conditi(»ns with ps(‘udodiphthei*ie and g:m- 
grenous changes in tlu* uterine iniicons m(mil)rane should be nientiomil. 

Miiller states, however, that typhoid patitmts are not more lijihk 
than others to (‘omprurations of labor, such as lannorrhagt*. 

In my expermmv the ag(» (►f the pngnant woman and the jm'imimI in 
pregnantw have no e(»nsidend)le intlucMiei' n])on tin' intiTniption ol* llie 
lattcT, as might be thought in advanc(\ However, it may lx* said tli:it 
if the int(‘rrn])tion oc'cnrs in the latca* months ol‘ pivgnaney, tin' png- 
in^sis is distinctly more unfavorable than if it takes |>la(*(‘ during tin- 
first <‘ight or ten w(M*ks. With regard to the oixairreinx^ of this emn- 
plieation in relation to tlu* stage of the dis(»asc, it may be said that tin* 
danger is greatest during the tebrih* jK'riod, and that in tin? first week 
of tliis period abortion occurs far less com moidy than in the sc<*ond nr 
tliird \ve«‘k. In protraeb'd crises of typhoid fever with a marke«lly 
remittent or inb'rmitteiit tem]KTatiire-cnrv(', 1 have ol)serv^?d this 
plieation oc’cnr as late as the fourth week of tlu' fever, and even later. 
If the febrile stage? has b(H'n siKwssfnlly passixl, the outlook Im-coums 
more favorable. One should av(»id, bow(»v(‘r, making definite jmuni.HS 
for the period of (convak'-seeiiee. Kv(*n at this stag(‘ abortion and pre- 
mature labor oeeur sometimes, especially in gn'atly reduced patic'iits nr 
Avitli the oiis(!t of eom])lieations. 

As ail ('vulcnceof the remarkahh*, variability in the statements of writc'is 
with regard to the course and prognosis of tyiihoid fever in gravid wninea. 
it may he mentioned that Murchison states that the prognosis is always 
graven in thcj preseiuic of adyainced gravidity, lielieving that a fatal terinina- 
tion to proinatnre labor invariably occurs. Liebernn'istcr also eonsi<lei’s 
gravidity as exceedingly dangerous. Of* 18 pregnant women, he ohsorvrd 

* Scf. in ttin scc-tinn on Ktinlogy, the (^niUitioii.s for Typhoid Fever in the Fein-- 
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. ill 15 and death in 0, namely, in one-third of all. Of 5 ])regnant 

olwervatit)!! of (iriessiuger, H died, premature labor having 
ill all. From my liCipsu? statistii?s, which, it is true, include only 
I 111 . oijLill mimher of 14 cases, it a[)peai*s that the gravidity was interrui^ted 
;i!i lull 1, ami death occurred in 5 — .*15.0 per cent. ]My liamlmrg expcri- 
on the other hand, is (juite favorahle, aial 1 would attach some imiM)r- 
i:in«r to ih ns it is more extensive ami was obtained in the course of a severe 
. pidcinic. Of all the women coming under o])servatioii in 188()--1887, 88 — 
\ j)or cent. — were gravid. Of these, H went to term and were delivered 
.luring convalesceiKH) of living children, while 14 — 42.1 per cent. — were 
,]i,scli:irgcd ai*t(T recovery from the attack of tv|)lioid fever withont inlerrup- 
lion (4* I lie pregnancy. Pregnancy was, thus, not threatened by the at lath 
of lyphoiil fever in exa<itly half of my patients. Of the other patients, in 
wlioni aliortioii or premature lalwjr took place, 8 <lied. The mortality during 
nn'gnaiicv was thendbre 7.8 |x>r eout. I hatl, ht'sidtns, a similarly favor- 
•ihlc <‘\'|)erien(*e at Herlin before the Hamburg ejndemic. It should he men- 
tioned, further, that results similar to my own have been reported from 
Kiel l>y Ooth,' who among 9 patients observed abortion in 4 and death in 
hill. 1. Also, l>et/“ reports from Ziemsseii^s clinic at Munich that, oft) j>reg- 
ji.iiil women, abortion failed to o<*cur in 5. 

Sacijiiin ’ (‘ollecled from various sources tlic statistics of 288 c-ascs 
ol |»r(‘gnancy during typhoid. Abtu’tion, miscarriage, or premature 
labor occurred in 150 of tli(\<(‘ eases. Death occurred in 87 — Jf> 
|u r cent. 
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Ups, Mouth, Tongue, Pharynx, Parotid Glands.— While 
during mild attacks tli(*se parts exhibit slight changes or alterations 
lliat arc not chara^jtcristic*, in (he sov(*rc‘ aud worst cas(*s thov' are likelv 


lo acijiiire so pe<*uli 
the general cHni<*al 


II r a <'hanictc'r as to eonstitnte an important j^art of 
picture. Even earlv the inueous membrane of tlu' 


iii'ailh, lips, and tongue exhibits a t<*ndeney to dryness. At tlie same 
dine tb(,‘ lalt(*r is more or less (?oa1ed and swolhm, with distinet and 
‘•den de( p impresshms of (li(‘ teeth. At the height of the disease the 
liji is likely to be retnieted ami llie iipp(U' teeth expos(Ml. Tli(‘ 
t aigiK. and the lips then be<Mane eovennl witli a dirty-brown, viseid 
‘ P“-il, ia|)idly undergoing desi<*eation. Tlie dry inm^ais nieinbnim^ of 
f i‘ lip.s becomes fissured, tin* gums are spongy and bl«‘«Hling, and, in 
di(n who constantly pick at the sore lips, extensive ('czematous and 
^*<ci.itiv(‘ proe('sses r(?adily develop, with marked swelling of the lips 
^ ssues about the mouth. In rare* eas(»s eornplete scorbutic 

hi< 1 ijcnt and ulceration of the? gums take place, with at times pretty 

d‘*<;licmorrhage. 

I do tongue at first is frcKpiciitly eovercil only in the middle with a 


^ Kiel, lS8f»; aiul 7)ettfsr/t. Arfh. f. klin. Bd. xxxix., S. 140. 

Arch. J. klin. Mod., Bd. xvi., xvii., xviii. » These, Nancy, 1885. 
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more or less lieavy wliitish or whitisli-yellovv deposit^ ^vhilo its swollc,, 
margins, marked with the impressious of tlui teetJi, are greatly redd( nr<l. 
Ill some instaiiees it may be eomjilctcly cMiverwl as early as the 
week by a thick coating, M’hieh at times is di.s<;olored dirty br<»wn in- 
ev(*ii black by fluid and me<licine. During the early period of the dis- 
ease*, at the beginning and the middle of tlie lirst W(‘(*k, the tongu^. j.. 
likely to be still moist by day, exliibiting a tendeiu;y to dryness <ij»K 
toward evening and night. In the second week of severe (^ases it e:ni 
be kept moist only with great care ; it is then exteiukMl >vith diftienitv 
and is tremulous; it ap})eai*s less, if at all, swollen, and in k'ss well- 
eari‘d-ibr |)atients is brown, dry, enenisted and fissured, and bl<e<ls 
^readily from the fissures. The <‘oating of the hmgiie disappears at a 
time de]>ending upon the character of the individual case, but iisnallv 
at the end of the second or in the beginning of the third week, umi;i11v 
disap}K'aring fii>5t at the tip in the form of a triangle ami al the mar- 
gins, then over tlie entire tongue, so that the organ then ap|>(*ar.s 
smooth, red, dry, and thin, and more j)oint(Ml than usual. 

Several factors iin? resjionsible for the ominous dryness of tlie toiigiio, 
namely, tlu; febrile temperature, the diminution in salivary seciclinM, 
eonstaiitly kc'cping the mouth open, and the diminish(‘d desire ol* tin* 
wimriolent patient to moisten the organ. Typhoid [latients with a diy 
tongue always exhibit more or loss marked derangenu^nt of conscious- 
ness. The tongue in east;s of tyjilioid fever does not exhibit any dis- 
tinetive morbid manifestations. Its altenitions become charaeterislic 
only from flu? period f)f ons('t, the intensity, and the arrangement. An 
early appeamnee and a tendemey to drym^ss of the tongue are of ding- 
nostie importance. They re])res(‘iit a consjiieiious associatc^d feature ot‘ 
the typhoid state. 

McCrae' has ro|K)rte<l a ense of glossitis (coining on during con- 
valeseeneo from typhoid fever. The onset was on the tweiity-tihli 
day of normal temperature, and with it occurred a typi«d relnp>c 
lasting two wwks. Recovery was complete. lie has also coIh‘ct<;d 
sevoi'al other eases from the literature. 

Of peculiar changes in the mucous membnine of the mouth and the 
pharynx, deposits of thrush es|)Oc*ially arc to be mentioned. 'Jln^c 
occur only in extroimdy severe, protracted raises, or in patients who lln^e 
been ])revionsly ill, and in whom the care of the mouth has Ih'ch 
neglected. Under such (circumstances I have seen the dejKisits cxIcikI 
down the esophagus to the region of the eardia, and even to constilnio 
a serious obstruction to breathing. The occurrence of a severe cxiso <51 
* Johns Hopkins Hasp, Bull., vol. ix. 
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jlirii-li in a hospital does not roHwt omlitably upon tl\e inedliuil oaro 
;i„J iho nursing. 

TIk* stJ’iiotures of the fancies exhibit various changes in eases 
^,i* tv|>lH>i^l lever. I^ymphoid swelling of the tonsils ainl the palatine 

to which reference has alr<ij\dy been made (in the ehaptc;r 

oil Vnatoiny) — appears to me to be mreJy demonstrable, at least elin- 
icillv. l)ugu(^t and Chanternesse have observed such infiltrations 
iiii(lrr<»*o disintegration with the subsequent formation of ulcers, in the 
floor of which typhoid-batjilli wcTe ileinonstrable — ^a jwocess, therefore, 
fhai is probably comparable to the spe<?ific lesion in the intestines. 

In the large majority of cases tluTo is but slight involvement of 
the phnryngcal structures, namely, moderate swelling, aud freijucntly^ 
cloiidiiicss of the mucous membrane of the soft palate, the tonsils, and 
[hi) jiosterior jiharyngeal wall. In the second and third weeks the 
pharyngeal structures participate in the dryness of the remainder of 
tlio irioiifh. They are then profusely covered with exceedingly viscid 
iniK iis, readily <lesiceating into crusts and filaments, and oceasioiuilly 
l)(‘i?oining a serious obstriu^tion h) swallowing and breathing. 

It is exceedingly important to realize that symptoms of angina may 
he |>r(‘seiit as early as tluj beginning of the first week of typhoid 
fevcT, nial tiiat, together with (jhilliness and slight elevation of tempera- 
ture, may at times constitute the earliest and the only manifestation 
causing the patient any inconvenience. Under such circumstances the 
inijcoiH niernbmiie of the pharynx and the tonsils appears more or loss 
marloMlly r(Hldene<l and spongy. In addition there arc not rarely 
present nj>on the soft palate, the palatine arches, and the tonsils isolate<l, 
nirdy numerous, whitish, at times slightly elevated spots, varying in 
from that of a lentil to that of a pea, which represent areas of 
circnmscribed granular clouding and tumefaction of the uppermost 
layer of the mucous membrane. Gcnemlly in the course of a few 
hours superficial exfoliation takes place, leaving quite shallow reddish 
<-n)sliuis, (!overed with a thin whitish deposit and surrounded by a flat, 
irngular, often vividly reddencKl margin, which is never irifiltratcHl. If 
the parts are kept sufliciently moist and clean, the lesions do not 
Anther increase in size and depth, and they’' have almost always dis- 
'ippenreil at the beginning of the second week. 

At times this affection of tlie throat becomes so prominent as to give rise 
^ j ‘T*’^** in diagnosis. I have in 2 instances observe<l such patients 
the liospital with a diagnosis of diphtheria and croup, respcc- 
tho^ instance incipient scarlet fever was suspected because of 

n.<sociated presence of a slight initial rash. In another case in w'hich 
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the affeclion of the throat existed together with an abundant roseolous 
tion the trunk, a diagnosis of syphilis was made. 

Typlioid angina was evi<leiitly known to earlier writers ; at any rjiu. 
certiiiii siateiiients made by Isolds, Jeiiner, and (lioiiiel with re>gavd to oa- lv 
involvement of the pharyngeal striietures in cases of typhoid fever are iinli, 
cative of this. Subsequently it disappeared for a time from the literature 
the memory of physicians, in part, perha|)S, because it varie^s extremely in 
queiiey, at dilferent times, and in different places. Thus, I observed it qiiito 
rarely in the years in which typh(»id fever prevailed extensively in JImd,. 
burg, while it came under my observation with remarkable fre(|ueiu*v ainl 
in marked degree at certain times in Leii)sic. S) far as J know, this varit iv 
of angina, which possesses a certain degree of importan(*e as an early imioiL 
festatioii of typhoid fever, has not yet been studied bacteriological 1\\ T\m 
might prove an interesting undertaking that would possibly yield djagii.,.^ii,. 
^results. 

Actual diphtheric affections of the pharyngeal structures, such as havi* 
been des(‘ril)cfl by Griessingcr, Oulmond,' and others, at tlu' height i»r 
the disease, towaiil the close of the second or in th(‘ third wTck, are proba- 
bly to be inclnde<l among the true complications. In any event, they 
are extremely rare oc<;urrenc(‘s that yet I'ccjnirc exacd. bacteriologic inves- 
tigsition. I hav<? personally not as yet eneonntered a <;ase o(‘ this kind. 
The extension of tli(» aficclions of the throat abovcMlescribed to tin miN.- 
pharyngoal space, tlic Kustac.liian tubes, and tlio middle ear will hr 
considered at another place. 

The alterations in the ])arotid gland, and especially the inflaininaloiy 
lesions i)f this organ, in cases of typhoid ft'vcr are quite importnni, 
ev(Mi though they an* not so common as they are generally believed 
to be. As is s<i often the ease witli especially painful and conspicuous 
disorders, the friMpiency <»f piir<»titis has been greatly oven'stimated. 1 
have ]>crsonMlly determined that during the ITambiirg cpidoinics inily 
0.3 per eent., and in Lcipsi<* 0.5 per c(*nt., of the patients exhibili‘<l 
inflammation of the ])arotid glands; and in th(j statisties of Jlniliinmn 
relating to the Ilasle epidemic, panditis w^as noted in Jb of lh()f> 
cases — 1 })cr cent. Keeently parotitis a])])ears to have become even 
common, and this is probably due, in part at least, to the greater 
given geiu'rally to the month of the j)ationts. 

Parotitis develops geiu?ndly on one side; rarely both glands .'uv 
involvi‘d synchronously, while., diswiscj of both siiecessively is nunc 
common. Parotitis is usually a ma n if( ‘station at tin* height ol die 
disease*, toward the end of the second or the tliird \v<‘ek, although it 
may eomc under observation also later, and even during convalescence. 
Its clinical features are searc(*ly diffcmit from those of inflaiiimation ‘»l 
the glamls under other exmditions. Tlu^ affect itm nsiially occurs in ' 

’ Rfv. de mrd. et tdnr. d.e PnriH^ duly, 1855. 
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.]! ] jilready reduced individuals, which fact has au important 

1 iiiji*** ‘>u the course and symptoms of tin? eomplicatioii. In the majority 
ihc i-etroinandibular i)ortioii first becomes swollen, aft<‘r which, 
-ill t'cw exceptions, the entire organ is involved. TIk^ atreetion is so 
viiiithl that even jm>foimdly soporose j^itients are eonscious of its 
I xi-ti iue. Ihit rarely, and then in castes of metastatic origin, it sets in 
with a chill, while a corresponding elevation of t(‘mpeniture without a 
cliill is obscrviMl almost imexeeptionally. The alfectlon may, as I have 
iv[nat<‘<llv observed, stibside without suppuration, even after consider- 
nl)Ic tenderness, swt^lling, ami rixlness have Ix'en present. Wlieii su|)- 
]) latioii ocetirs, as it does in most <iases, it involv(*s at times but one 
poriioii of the intlamed gland, and at i»ther times the entire «)rgan. ]n f 
ilu‘ hitter event 1 have oct^asionally been able to extraet from tin? 
ii)cisioii wonnd large* portions <if the eonuoctiviy tissue strneture of the 
mImihI in the form (d* neer<»tie shr(*<ls. 

With regard to the modt* of origin of typhoid ]>arotitis, the view of 
Virchow/ that it is dno to ext<‘nsion of intbetions pnxfesses from the 
iiiMiuli through the duet of StcMion to the gland, is ecn’tainly correct for 
snrnc In seviTal eases I have ol)S<‘rve<l parotitis oeeiir in assoeia- 

tlon with nh'orative stomatitis, espeeially in llu* vieinity of the ]>a])illa 
*it‘ Si<‘non. Alxive all, it should be kept in mind that the glands 
.iiv more tre(|nently directly involveil in cons(*(|iit.*nce of the action ol‘ 
the typhoid toxins than are other organs (siv st*(*tion on Anatomy). 
Also, the ty])hoid-baeilli themselves may in some eases be the direct 
(xrit;iii(s of the intlaiumation. At least 1 ease has been rejx)rted 
(Janowski -) in which a |)nre eultnre of the typlmhl-baeilhis was ob- 
tained' iVoiu the snppiii-ating glaml. In a number of other cases the 
typlioid-biMrilhis lias lx*eii associated with the pyogeni(! cocci (Anton 
Jiad FiUte'rer '*). In a numlier oi* instanees 1 have betai able to demon- 
strate the presi‘nce of sta])hyloeoeci exclusively in the pus obtained by 
jxniittnri* of tlie gland during lift*. Kxeeptionally, I have observed 
par-otitis as one of the symptoms of a eom|)licaiing general septicemia. 
Although earlier writers report the observation of this oecMirrence more 
ho(pu utly, this may be due to the f:H*t that the t<‘riu septieimia was 
a wider interjwetation than appetirs justified at the present day. 
f havo also in a number of instances scon parotitis ns the sole metastatic 
tndestation, without the development of gcn(*ral pyemia, particularly 
^<>llowing siippunitive enteritis in easels of typhoid fever. 1 ean roeall, 
iustaiiee, having obscTvcxl metastatic absc^ess of the parotid gland iu 

^ 1858. 2 Ceuiralhl. /. Barf., I?d. xvii. 

» Munch, mcd. Woch., 1888, No. 19. 
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2 ciisos following typhoid jx;rilyphlitis. In 1 of those eases the 
aftecjtion was bilateral. 

In gonoral, parotitis is one <»f the severe and dangerous tjomplieatioijs 
of typhoid fever. Licbermoistor/ among 210 fatal (*,ases between 1805 
and 1S()8, observed parotitis in 6 — 2.8 per e.ent. Of the 16 crises of* 
parotitis reported by Hoffmann, to which reference has prcivioiisly been 
made, death occairred in 9. Of 28 cases ci)llec^ted by Kcen,'^ 8 wc'iv 
fatal. Among the serious consequences, thrombosis of the jugular v(Mn 
and the cerebral sinuses and acute edema of the brain are to be men- 
ticaied. As a msult of diiwt extension of the suppuration, periostitis and 
necu'osis of the adja(?ent bones, siip])uratioii of the masseters, burrowing 
of the j)us between the superficial and deep faseiic of the neck, in the 
latter event with the tlevelopment of mediastinitis, may take place. 
Secondary jiyemia is a possibility under such conditions. In 1 insfaiic(^ 
.1 observed inciii'idile facial palsy (sciealso Griessinger and Licberineisterj. 

Stomach and l^sophag^s. — Although it is extixiinely rare that 
the stomach and the esojihagus exhibit specific alterations, and almost 
never give rise to charatjteristic? symptoms, they do, especially at th(' 
beginning of the athu^k, [day a ccrtiiin role. It will, at any rate, he 
well to devote a few words to the consideration of such general and 
indefinite symptoms as the pain in the epig*astrinm, the nausea, and 
the vomiting, ^^ervous individuals frequently eomplain of a sense of 
dull pressure in the epigastrium from the prodromal stage into the fiist 
week of the disiias<?. This sensation almost never attains to the inten- 
sity of..th(} dominating pains, such as are charaeteristki of the first days 
of other infectious disejises, particularly variola. Severe pain in the 
epigastrium, therefore, at a |)eriod in the course of a febrile diseast^ 
M"hen the diagnosis is uii(*ertain is against rather lluMi in fiivor nf 
typhoid fever. From the second week on, the complaints of e 2 >igastri<i 
oppression ydeld to the progressive s^omnolcnce. 

Also, vomiting and nausea by no means play the r6le in the beginning 
of typhoid fever that tliey do in that of typhus fever and variola. I 
have obsers^Ml them most frequently at the beginning of the disease in 
children, in nervous women or hysterical men ; but under such circum- 
stances they aj>pear geiienilly ast a transitoiy feature, and almost never 
become severely spasmodic or colicky. In some instances tlie attacks 
of vomiting ap|)eared not to be induced by irritati<jii in the stoimudi, 
but by the anginoso lesions previously mentioned. In such cases tluy 
may be continual into the s(K5ond week. Severe and repeated vomiting 
at the height of the disease should suggest the i)ossibility of certain 

' Uetke, hiauff. Diss., Basle, 1870, * cit 
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coin such as meningitis aiul allicnl conditions, perforation of 
the bowel, peritonitis, and, finally, latent intestinal lieniorrhage. After 
,h.i;.rves«*ence'and during convalescence, nausea and vomiting arc almost 
ilw:n> referable to dietetic error. iSoinc writei’s refer to the oceum^nce 
oi* severe, almost uncx)ntrollable vomiting during e^mvalescenei^, for 
\vlii(‘li no adecpiate anatomic basis (iouhl be found at autopsy. I have 
obse rved this manifestation, which I believe to be extremely nire, only 
ill cases of protracted course with severe com|)lic4itions. In 1 case, 
which from the' other symptoms was to be considered as one of hem- 
orrhagit^ typhoid, I found erosive gsistritis with nuniorous eediymoses 
as the anatomic explanation of the vomiting. 

The* appetite is wholly lost in most cases as early as the prodromal 
stage, and in all during the first wee^k. '^Fhe patients a(?qiiirc an 
aversion, ('Veil a disgust, for the ingestion ol* food, and (!om]>lain of a 
stale, pasty, acid or bitter taste, and of a sense of burning thirst. At 
the height of the disijasc tliesi* snbj(X*.tive manifestations disappi^r, and 
tlu! patients swallow mechanicijdly what is ])roflert*d them, at times, it is 
triu', with some resistance. In a word, during the jieriod of evolution 
:iu<l at th(i height of the disease, the state of the appetite is the same as 
in most infinytions dis(»ases. The (Hinditions are diffident, however, 
(hiring the p(wiod of involution and in convales(?eiux*. In children and 
in young adults a marked almost uncontrollable sense of hunger makes 
its iippiYiraiH'e during the sbige of steep curves. In ncTvoiis women 
and in elderly ])ersoiis the ap|H*tite is, on the other hand, generally 
wauling at this |)eriod. During convaleseeiKH^, however, impairment or 
want ot aj>]K'tite is the exeefition in all patients. Only exeetHlingly semsi- 
live individuals and those who sulfcr from the conseipu'iiees of (‘ertain 
sevens eoinplicatious are still iiidiffcwiit or averse to food and drink at 
this time. Well known are the* large eyes with which those convalescent 
from typhoid (ever constantly look about for ftxxl and with which they 
tollow anyone from whom they hope fulfilment of this controlling 
desin^ The appetite, almost always ])rcmatiirely large in relation to 
da' slnte of the intestinal lesion, often brings the |>hysieian in conflict 
^'•di the patient and injudicious relatives. Even in the ])hysician 
da'Ki inay be a struggle between the sense of duty and conviction and 
da‘ reding of sympathy. 


fro ^ thirteen years old, who, during protracted convalescence 

typhoid fever, was provided fooil to the utmost limit of the 
ill l^hen recpiested his sisters to come to his bedside to eat 

«i?r. *** ^ \ might at least be able to see them dispose of their huge 

nt bread and butter. 
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In tli(^ (.M)n.si(lorati(ni of tlu* anatomie alterations rofcroneo was nnuJi* 
to coi'lain orgaiiit* lesions in the stomaeh that are eiieouiitiTocl in eases 
oi* t\i)lu)i(l fever. These are sean^ely attendwl with special clinieal 
manifestations. 

I.ioll(^ha^] am! liis pupil. Le^^emlre,’ liave ealled atlention to tlie fact lhat 
typlioid fever ami <lilalalion of ihe stomach are so fretpienlly assoeiate<l tliai 
a direct eoiineelioii hetwecMi the two must he thouf^ht of. J5oth of tliese 
writers Ix^lievc not only that dilalaiioii of the stomaeh may be the result of 
Ivphohl fever. ])iit also that, <-ouversely, existing dilatation of the stoinaeh 
f-ivors typhoid iid'eetion. The. fad that individuals attaeked several fiines 
hy typhoid fever fre<|Uently suiier irom dilatation of tlu^ stomaeh is ihouglu 
to he espr(;iiilly eonviiieing. So far as I know, th(*S(* statements have not 
yet luHUi eontirnicd in tiu? (ierman literature. Personally, from my o\\n 
experieiKV. i am unable to verily them. 

lieiercnce has alri'ady luvn made to the supertieial en»sions and ulcers 
soinetiines seen in the esopliagus after tleath. 'fhese rarely give ris<! to 
syniptoins. In the <.*ase ol* esojdiageal iileeratioii re])orted by Mitehell," how- 
ever, for two day.> before death there wjls well-rnarkeil <lysphagia. ^Several 
eases of csophagismns during typhoid fever have been reportetl, but it is not. 
known whellier this has any anatomie basis. No <‘ases of hemateinesi.s asso- 
ciated with eso])hagea.l lesions have been reported. Several eases of stritMi ire 
of the esophagus ibllowing typlioid fever htive oe(*nrre(l. This is usually a 
hde setpiel, hut the onset of symptoms may be tlnring (^oiivalcseenee, its in 
tile ease re[)orted liy iSuinmers.* 

I<iver and Biliary Passag^es. — ^Tbe liv(T and the biliary pas- 
stigos also play no prominent /*d/c in the ordinary symptomatology of 
typhoi<l fev('r. Kspeeially snbj<.‘etivc symptoms referable to tln*m are 
<'.vtremely rare. ()l)je<*tive1y, at the Indglil of the disease, the n^gion of 
the liver is oeeasionally tender on pressure, associated with enlargduont 
of tlie organ, nsiially of modende grade and probaldy due to hyperemia 
ami elomly .sw(‘lling. It is fiirthcT to be noted that, in a inajoi'ity 
of all, ev<‘ii seven', eases of typhoid fever, providing they are imeoni- 
plieated, the liver generally does not continuously exceed its mirnnil 
siz(*. So tar as is known, the foeal n(H?n)ses previously mentioned give 
rise to no symptoms. 

feh'rus is, in the opinion of mos^t experieneed observers, among 
whom Murehisou, (rriessinger, and Liebermeister may be meiitionod, an 
espe(Mall\' rare manifestatit)n in tlie (M)urse of typhoid fever — so rare 
that some, as, for instance, Fiedler, with reference to WeiPs discsisc, eon- 
sid(*rs this fact propi'rly of signiticjmce in differential diagnosis. Possibly 
this manifestation, whi(;h is eoinnion in some other infections diseases, 
and then ]>rineipally due to diUMlenal eatan’li, is so rare in cases ot 
typhoiil fever heeaiise in this disease the stomach and the upper 

’ Dilntiilioii do I'osituniac ct fievre typlunde, ” etc., These^ Paris, ISSfi. 

“ Joh?is J/npAms Jlnsp. vol. viii. » Phila, Med. Jour., Oct. 28, 1899. 



SYMPTOMS AND COMPLliJATIONS, 


207 


lioii- intetiuc arc but littlo involvtid in tlu» morbid |mK*(‘ss. 

\|^o another eA>nditiou favoring the development of ieteru.s in some 
ini;etioUs disease's, namely, mark(.*d ueuto swelling of the ])arenehyma 
j- liver and eonseentive interlobular biliary stasis, is encountered 
v.ifh extreme rarity in (^jtses of typhoid fc'ver. 

Liih(*rm<*ister <jl)served JaiiiMliee but 20 limes in 1120 <;ases, and 
0<I<‘r has seen it but o times in fS:)0 <*ases. Its frecpieney seians to 
varv in dilferent epidemics, as Da Costa/ in bSDS, n'portod o eases 
Iron) the IVnnsylvania Hospital, I of whierh he had siicn within a tew 
inonllis. He " has analyzed 52 eases from the literature. The ])robable 
eaiises of the jaundice in tli(‘S(j eases were: catarrhal, I ; pylephlebitis, 
.S; elioleeystitis, 5; abscess, 0 ; acute yellow atrophy, o; (dxie, 21; 
inieertain, o. 

Ace«ndint^ to Osier,-* the cases of jaundi(‘e oecurrini]: in typhoi<l fever 
may l)e groii|)e<l in four <*ate^’ories : (1) catarrhal; (2) toxic; Qi) those 
assoeiatt'd with abs<?(‘ss ; (4) those associated with gall-stones and 

cholangitis. 

Catarrhal Jaundice. — ()sh*r thinks that the slight jaundice in 
ca^os of moderate severity is of this form, and under this heading- he 
iiii liMles () of the «S cas(‘s rej)ort(Kl by him. Da (>»sla, however, thinks 
that most of the ceases are of toxic origin, as ho includes oidy 4 ol* the 
'>2 eases luidta* the catarrhal. It is interesting, in this coniKvtion, that 
< lay-eolored stools are of rare (»ecurreiM‘e. They wen* nt)t clay colore<l 
ill 4 of the 5 cases r(*porh‘d by Da Costa, and in only 1 of ()sler^s 
<ases is I he presence; of clay-c*olorcH.l stoeds mentioned. In favor of 
many of !hes(; milder cases being of catarrhal, obstructive; origin is the 
gi(*at friMjiiency with which the bacilli are ])r(*.sent in the bile. The 
<|nilc constant occurrence of typhoid-bacilli in the gall-bladder in eases 
ol (‘XjM‘nniental inoculation-typhoid in rabbits was noted l)y filachstein * 
in iShl. After (lilbcrt and (Jirode'^ had demonstrated the tvphoid- 
hacilli in the human gall-bladder, Chiari ^ showed the; almost constant 
cccinTiMice e)f the ba(;illus of Kljerth in tJie gall-bla<kler — In 20 of 
-2 autopsies — often in enormous iuinilM;rs. Chiar^^s observations have 
he»!n <;ontirnicd by Iiir(;h-irii*sehfekD and others. In most eases th(*y 
c:nis(* no duniage to the gall-bhulder or duets. That they probably 
•ndnee moi\) severe Ibrms of inflamnuition and may lead to the forma- 

iranH, itf ylssof. Aw.. Phy».^ vol. xiv. * Ihhl.^ vol. xiii. 

llifpkins IIosp. vol. viii. 

' IfopkmH Uosj,, Bull., 18!n, vol. ii. 

m/4.^ 18‘)0, No. 58, and Compt. r^mi. tie la hoc. bioL, IS'.U, No. 11. 

'■ P-'fiO- iord. Woch., 1808, No. 22, 

‘ M. ii., 4. Aull., S. 694. 
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iioii of calculi will be spoken of later. AVlietlier they eau indu(?e a 
mild ft>nn tii' catarrh of the <lucts, and so lead to an obstructive cutarrlial 
jaundice, is not yet definitely settlixl. As we know, how^ever, how tlu^ 
presence of typhoid-bacilli in the urine may give rise to the inildt si 
form of cystitis, as shown only by the presence of a few [)us-eells in 
the urine, as well as to the more severe grades of cystitis, it seems 
probable that a similar condition cmi occur with regard to the bile, and 
that a simple catarrhal in flam i nation may be set up that induces these 
milder grades of jaundice. 

Toxic Jaundice. — Jn favor of the view that many of the cases 
are of this form, Da Costa prest^nks these arguments : ‘Mts oecurrcinM\ 
as a rule, as a late symptom and in grave eases; the character of the 
stools, which are but little modifuMi ; the general similarity to tlu', 
jaimdice initic^ed in other infeetive diseases and altc'rc^l blood states, 
siieh as in pyemia. The condith)n of the liver itself does not give? ns 
niiieli information. Yet where the orgsui has been earefully examined, 
it has been found to show degenorsuion of the livcr-eolls that has been 
likened by Frerichs even to the state found in acute yellow atrophy.” 

Such a case, rimuing a course like ataite yellow atrophy, with, at 
autopsy, a liver resc-mbliiig that found in that c(mdition, has b(‘4*n lately 
reported by Sauboriu. itefenmee has als(» been made to this condition 
by Griossinger, Liebermeister, and IToffmaun. When this rare (mui- 
dition occurs at all — T am unfamiliar with it tVom personal observa- 
tion — it is said to appear at the height of tlu* typhoid jmK'css, at times 
in association with distinct painful tumeflu-tion, arul then rapidly pro- 
gressive diininution in the siz(! of the liver. Jaundi(*e soon a|)pcars, 
togeth(*r with hemorrhages from various <>rgjuis, hematuria and alhu- 
miniiria, cardiac weakness, and d(*atli in (*oma. 

Abscess of the I<iver. — Da (,V>sta has collected 22 cas(‘s in 
which the association of abscH'ss of the liver with typhoid fever seenunl 
beyond doubt. Of these, only 7 had jaundice, but in 12 it is not men- 
tioned at all. I know of no eases in which the abscesses ar<j diu* to a 
l(X3ali/uti()n of the typhoid-bacilli in the liver. Abscess of the liver 
may arise in three diffcr'iit ways: (1) As one of the manifestations ot 
general sm)ndaiy septicemia or pyemia e^miplicjiting typhoid fever ; (2) 
as a result of septi(! ]»yletlm)mbosis, in connection with snppuntivc 
affex^tifms of the int(?stine, especially the cecum ; finally, ( 3 ) in consc- 
qui'uce of various inflammatory and ulcerative proemses in the largo 
biliary passfig(*s and tlu* gall-bladder. 

I have personally observed instances of all three modes of origin. An 
instance of the first variety consists in the case of a man, twenty-three years 
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, I presented *"5 abs(^esses, from the size of a pip;eon\s to tliat of a 
in rij^lit lobe of tiie liver, doiibtl(‘SS due to a deeply iinder- 
iuiiH’d ]»nirid bed-sore. A similar eoiiditioii lias ln'Cii observed by Louis' 
•Mvl ( ’hvo’*li'h,' the former iu the siMjueuee of suppurative parotitis, and the 
1 iiier alUa- periebondritis of the larynx. O.-^ler has reported sueh a (rase, in 
Ivliieh. ill addition to the abscress of tlm liver, there oecairred suppuration in 
fl-r parotid aland, abscess of tlie «^astrohepatie lymph-”:lands, and multiple 
in!i'»-abscessti. 1 liavti observial 2 cases belongiiij^ in the second catej^ory, the 
in in private [iractiee. in this case an abscess de.veloped in the 

li lit iliac fossa as a se(|ueii(ie of typhoid perityphlitis, and it ^ave rise to 
jiu irivLiular, hulj^inj^ ahscvss, as larire as an apph^ in the left lobe of the 
liviT, altendiid with chills and characteristic intermittent fever, and termi- 
naliiiLi’ fatally. The sc^eond (?ase, re|Mjrted from my clime by itomberg, ‘ like- 
wise. oridnatcMl from a suppurative; perityphlitis, and gave rise to innlliple 
:ih.-etsses of the liver in the distribution of the |)ortal vein. Ihioteriologie 
examination disclosed the presence of staphyloerocci only, and no tyjihoid- 
hacilli, in tlie pus. Klobs' has probably reported the first instance of the 
(levelopinent of abstress of the liver from ulceration of the biliary passages. 
A ease umle.r my observation (X’<'iirred in a woman, eighteen years old, with 
ail (‘nea]).snhited ahs(*ess at the side of. and behind, tin; gall-hladder, which 
eenniinnicated with it, extending to the size of a pigeon’s egg into the sub- 
stanee of tin; liver. Tlu; condition had developed at the commeiKvment 
of the fourth week of the attack of typhoid ft^ver, and, what made the 
diagnosis most ditficadt, it was at the beginning unattended with jaundice, 
and later was attendeil with but slight jaundi(*e. 

The typhoid inflammatory affections of the gall-bladder 
and large biliary passages an? dc^scn’ving of tborongli (‘onsidoration. 
Snell occurrence's wen? ni(?iitioncHl by Andral, I^onis, J(?niier, and Leiidet, 
and siibscMpumtly wen; deseribc'd, esp('eially by Itokitansky, as diphtberic 
alfcctions of tb(‘ gall-bladder. ri:iter (Tcrman and hV(?iu*b writc'i’s also 
refer to them, generally as ulcerative pseudonK'inbranons affections, 
terminating in abscess of the liver, ]K*rfonitive j)eritonitis, etc. (1iol(‘- 
cystitis and cliohingitis in typhoid fever have I)(H?n more fully treat (.*d of 
in the |»ast few y(3ai-s by Osleiy* Mason,” Da ("osta,'^ Cainae,'’ liyska,^ and 
<»tliers. 'riiese authors have eollechd and rc'ported numerous eas( 3 s iu 
which th(N(‘. conditions <K*curriHl either as eomjdieations or as siH|uels. 

to the fr(?(juon(;y (^f acute clioleeystitis during the fc'brile attack, no 
^•onsiilerjiblo statisth^s liave been collwh'd, although quite numerous (?ascs 
have ))(*(.n reported by the? above-mentioiu'd writers. With regard to 




IS41, 2(l o(t., vol. i. * AUft. WhH. nir,/. Zdt, 1800, No. ;17. 

f>"rltn. /{fin. Wor/t.^ 18‘M), No. 0. This urtiele contains an extensive hililiog- 
ilt .-^iniilar cases, then* arc <'ited that of Tnngel. KUn. MHt/idf., Hainl.mrg, 
tliMt of Asch, lier/in. /din. Wnch., 1882, No. T)! ; and that of Buckling, 

- Berlin, 180S. 

P^>n./h„rh der pufh. Ann/, 1808, p. 4S0. 

Trunn, . Issar. Af^f. P/n/fi.. vol. xii. 

^ * Jn/tna /fitp/dns Hftsip. Jirp.^ v«»]. viii. 

« Miind,. ntal. BW/., Bd. Ivi., No. 2J1. 
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th(; otiolo.jry, it may bo .sai<l tliiil in a number of the cases in which bao^ 
tenolo^i<' oxannnati<Mis won* niach*, |)iire cultures of the typhoid-baeillus 
wore ol>taino(l. Ibit, as Irom the work of (liiari ami others, the alni(‘si 
constant jn’osono<' of the ty|)lu»Hl-ba<*illi in the ^all-bladder has been 
dein<nistrat(‘d, there must be some sn-ondarv factor. Ibii^ent stiidic'^ 
leave no doubt that iiall-stones render tlu* biliary ducts and )L!:all-bIad<ler 
more re<*ei)tive to infection. I>u! while stones hav(‘ l)een found in srnne 
of th(‘se acute cas(‘s. in llie majority they have not been j>resent. Of 
71 cases oi‘ biliary inlection c(»llccti.Ml by Keen, in 08 no gall-stones 
were foiiml. In o 1 cholecystitis, empyema, or ulceration was ]>rcs(nl 
without gall-stones, and from 1 1 the tv|)hoi<l-baeillus was is(»lated. It 
is probable that in many <-ases the obstruct ion to the How of bile is due 
to mucus; the growth of the bact(‘ria being thus favor(‘d, an aeut<‘ 
intiamtnalion of the walls oi* th<‘ gall-ldadder may lx* indiured, h'a<hii>j: 
to suppuration, distention, possibly ulceration and perforation. 

The main symptoms of cholecystitis are localizcMl ]>ain and tender- 
n(‘ss and the presence of a tumor, 'fhe tumor is usually located in the 
right hy|»oeh<uidriurn, l)ut may be much lower, ev(‘n bedow the imdjili- 
cus. dauiulice may occur, but is by no ni(*ans (constant. Further and 
more comph'te observations as to the behavior of the leidvocytes are 
needed. Surgi<*al interferemx* in these* cases will lx* rcferrexl to in the 
chapter on Treatnu'ut. 

Su|)purali VC. cholecystitis and «‘hoh‘lilliiasis following typhoid fev(‘r 
are conditions re<juiring surgical tnatment, and further consideration is 
not pi)ssibh? hen*. * 

The r(*lation of typhoid-bacilli to the formation of gall-StoneS is an 
exceedingly interesting one. Hiehardson ' has shown that the bacilli 
an* fr(‘ipiently elum|x*d in the bile, and li<*, Cushing,- ami others beli»*ve 
that these clum|)s form the nuclei for stom‘s. Fnan the int(‘rior ol 
stones the typlioid-liaeilli have Ixm*!! isolatcfl in a number of instanci’s, 
ami the experimental pro<1uction (»f gall-st<»nes by imx*ulalion of typhoid- 
bacilli into the gall-l)lad<ler of animals has be(*n successtully accom- 


plished by (Jilbert ami Foiirnieiv* 
It has been <lemonstrate<l that 


Richardson,’ (Wishing,"' and i»th(*rs. 
ty|)hoid-bacilli may remain viabh* in 


the gall-bladder for y(*ars. ITiinner'' has r(.‘]>orti*d a <*ase i»f suppurative 
cholecystitis cx*cnrnng eighteen years after the attack of typhoid fever, 
fnxu tiu* ]>us of whi<*h tlu* typhoid-bacillus was isoIat(*d in jaire culture. 


Refin ■nee has lx‘(-n mad(* in the anatomic sc*ction to the condition ol 


’ Jinrr. Un.sftn, Si.r. Mttl. Srt., vnl. iii. Jn/nts Hupkinn llosp. /?////-, vi»l. - 

Cnmpl. rrn>l. fir (u .s,„\ hit,!., Ort. .‘iO, ISU". ♦ /^oc. cit. ^ 

** Jo/ins Hopkins Iftisp. Jinll.. vol. x. 
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iiu' l)iU* itself. This is known to be* thinner, lighter in color, and of 
l.)\\rr speeifie gravity (from 1010 to 101 (J, as compared with the normal, 
to. lO'h), Unmard(»l). With regjird to the influence of this altera- 
iion upon tlu* intestinal contents and the urine, nothing of a delinite nature 
known. Tossibly the striking pallor or even the almost complete 
fljvolnrizalion of the stools, of considerable duration, as T have observed, 
inav 1)0 dependent upon that eonditinn. ‘ Tlie intimate, eonueetioii 
hi iwecMi iirobilinuria ^ occurring in eases of typlioid fever, whii^h has, as 
vot, been but little studied, and tlie alteralitms iii tlie bile and the 
tiinetioiis of the liver in gen(*ral, is a matter for future investigation. 

Symptoms Referable to the Intestinal Tract. — Tlu^ inex- 
pcriiMn*.*(l observer is likc'ly to assume an intimate nJation, and, even as 
to details, an aetnal parallelism, between the eonspicnoiis si)eeifi(*, altera- 
ritais in the intestine and the eliiiical mauiiestalious. This may be 
rjirnvt with regard to eerlaiii lc\ss eommoii or sidoordiiiate eouditioiis. 
A.s to tlu; s(;verily, the extent, and the loi^alizaiion of the nsnal typlioid 
lesion of tlu; int(;stine, however, most good observers, 1 UTieve, agrei; 
that the stag(‘s of tlu; disease pi’obably correspjind in gtauanl with the 
«>eeiim‘nee and the develoinnent of the lesion, but that this is by no means 
true of the ehara(;lor of the manifi'stations, the severity and the duration 
ol' the abdominal symptoms in iletail. Kv(?ry <»\T>erienee(l jdiysieian will 
reeall walking eases of typhoid fev(;r, with slight giaieral symptoms, 
witliont nu»teorism, without abdominal pain, ami without diarrhea, thai, 
l( rniinafec] fatally from nnexpeeted intestinal hemorrliage iir perforative 
p!!rilonitis, and oeeasioned surprise on anatomu; examination on aeeonnt 


of iheniinsual extent aiul severity of the typlioid intestinal lesions. (.\ni- 
versrlv. profuse diarrhea and other intestinal symptoms are not nire in 
tin* earliest stages, when the s|)eeifie intestinal lesion has seaveely bignn 
to (le\ (?lnp. K.verv experience<i physieian will know of eases presenting 
piedoiniiiant int(».stinal symptoms ihrougliont which are in Bcuuarkahle 
eoiitnist with tlie slight anatonih; lesions found at autopsy. 

1 .^lia II never forget a (‘nso seen in eonsiiltation. A young woman died 
a liu; l)eginning of the third wwk of an attack of ly|)hoid fever. 8he had 
n) )e(;n f,, nntil five days before d(*atli, and as late as 

N\hli ^ ha<l spent considerable time at an evening enfertainment 

the - 'r inconvenience. During the three, weeks prci*eding death 

^ l^^'Ononly variable, generally diminished. a])peliteand no diarrhea, 
.i„y' * (.onstipation. Marked febrile manifestations ha*l been noted Only 

, m ing the days. Post-mortem examination disclosed intestinal 

til!' 1 ** lesions througlioiit an extent that I have rarely since ohsorvod. Tn 
ti-Oor'*^ * ileum almost all of Fever’s patidies were infil- 

ni part confluent, and in the stage of exfoliation of the sloughs; while 

' Tissier, T/trse, Paris, 181 ) 0 . 
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ill the re<rion ol’ the iloocecjil valve ami the maim itself there was scareelv 
a tree ana of iniieoiis ineinhrane, and the njiper tliird of tlio large jmv.<- 
tine was also densely oeeiipie<l hy lonturiilar ulcers, in part of unusual 
si/e. »Slili more surprising were the results of an autojisy on the wife oi‘ a 
physician, who apparently hatl tiled, in the opinion of the husband, in eonsr- 
queiioeof perforation of an ulcer of the stomach without previous uoleworll.y 
symptoms, lii tins etise also the lesions of typhoid fever in the stage of 
exfoliation of the sloughs were found, likewise with extension of the intes- 
tinal lesion from lhi‘ valve U]) to the middh? of the ileum. Death had 
resiilteil from perforation of tlie vermiform appendix. 

It will bo sei'ii, tboreliirc^, that it is l)(‘tt(‘r to study each case in<li- 
vidnally and to reserve^ a d(‘(‘ision than to pnx^ced upon sehcinalie 
lines. 

We shall begin the discussion of the individual intestinal manifes- 
tations with meteorism. Many, jiartimdarly old(*r, works contain 
descriptions of tlu? early onset, of the sevorily and the freijueney, and 
<?ven the eonstamy of this svniptoiii, such as no longer eorres[)ond with 
the experieiu*e of the obje<‘tive ol)S(Tver of the present day. On the am- 
trary, 1 would assert tliat I'onsidemble nudecu'isin oeeiirring (*arly scarcely 
belongs among the manifestations of a well-marked attack of typlioid 
fever jnirsuing a regular eonm\ It is, in geiu‘ral, ajiart from local 
and siieeial conditions, the less <*ommun the (‘arlier the patient cemus 
under ol)servati<»n and the greater the ea re given him. I 'luler favor- 
able eomlitions in private jinieture or in a well-eondiicted hospital, the 
milder and moderately severe eases, if received early, are likidy to he 
unattended witli meh'orism, or at most to exhibit it in slight degree. 
]\r<»re marked inet(M)rism, if it diwelops in spite of good ear(‘ ami 
restricted di(?t, is a most ominous manifestation. It is indicative of the 
extreme severity of the course of the disease, and is depeiid(*nt l!ir !e>s 
upon the intensity of the tyjdioid intestinal liiftion than u|>ou the intensity 
of the general inte(‘tifm which gives rise to paralysis of the musenlar layer 
of the intestine, and thereby to gjiseous distention. In further support 
of this view, it may be mentiomHl that severe intestinal man i festal ions, 
even ratluT persistent diarrhea, by no means always precede or a<*eom- 
pany tlie meteorism ; and also, convei’sely, obstinate constipation 
no means always assoeiated with it. It geiiendly appeal’s, on iho 
(!ontrary, to be a setpiel ot‘ the inetairism. 

The individual portions of the intestine are involv(*d in the giu^cou^ 
distention in varied degriM*. As has be(*n mentioiuHl, th(^ large iiitestnn*, 
and osp(‘eial]y the transverse <*oloii, is, as a ride, involved^ in uio.'l 
marknl <h‘gree an<l most fr(M|ii(‘ntly. The small intestine is likely to 
distended less markedly in comparison with the colon, often reniarl’^' 
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.,l,|v little. Dexnded iiiotoorisni, if it involve tlie sinnll intestine ;it 
-,11 IfU/nted with prefen'iu^c^ in those jwirts that are, as a rule, l<?ss 
•itl:ic*ke<l Hiedullary infiltration, namely, the region of the jcjiiniini 
•mil the n])per porthms of the ileum. Under sneh eircainistanees tlic 
n-uisverse eohm, unless <lisplaef?d or c^xhihitin^ abnormal arrangement 
nf its eoils, may be seen beni*ath the abdominal walls, in tlie form of 
wii p-like looprt ])assin^ transversc^ly above and below the iiml>iliens. 

Ill :nldition to th(^ general there are not rarely severe local distnrb- 
;ine(\s that give rise to the met(N)rism, and that are the more readily 
i»vorlooked in the soporose patient, inasmu(h as he doi.'s not by eoni- 
|)l:iinl su^ii'cvst thoron;^h local examination. In this category belong 
(•:^|H‘« ijiIlv circumseribed peritonitis ami intestinal hemorrhage, the latter 
of which is l>y no nujjins always indi<^at(Ml at once by the (wacnation of 
hloodv stools. I n(*areeration of the bowel, volvulus or intussiiseeption, 
wliith, it is true, occur rarely, must also be thought of. In a number 
et“ instances 1 have oljserveil iiiarktHl nu^teorism and syrnphims of ileus 
in <lir(‘ct association with tyjdioid jierityphlitis. 

if, tlierefoix', inarktHl meteorisin appeal's generally as a sequel or 
ass^ciatc^^l pheiionieiion of otlu'r serious conditions, it is by no means 
thereby implied that on its own a<^count it may not exert injurious 
ellccls, cspc<!ially by diminishing the capacity of the thomx and so 
hiteifering with the respinition, already so gravely threatenc*d by the 
typhoidal disease of the respiratory organs. Abdmninal tenderness, spon- 
t.iiK uiis or on ];)alpation, is rarely present under ordinary conditions. In 
nneeniplicated <!ases the jiatients complain, if at all, of scaiTely more 
than a senses of tension ami pressure. f)nly in th(‘ presence of meteor- 
isin of marked degree, even if‘ not of iiiHammatorv nature, will 
|>:ilp:itioii oft<*n he attended wdth pain. Far more eommoii than 
m’ncral tciuleriu‘ss of the abdomen is tend(‘rness in the right iliac fossa, 
which is r<^feral)le to the portion of intestine pn'fendily the seat of the 
nlccnilivc proec'ss. In snme eases this temlerness is eoiistantly some- 
'vh;i( highor toward the liver, and this is possibly due to the congenital 
‘lislfM-ation of the eeeuin upward ((hirschmaim), whieh is known to 
‘^‘^‘cur not at all mrely. Me( -rae has <‘arefnlly stmlitnl oOO cases of 

phoicl lover at th<*. J<)hns Hopkins Hospital with r<‘f(*ivn<*e to ahdom- 
***•>1 pain ;in<l tenderness. lie Ibiind that about two-fifths of the patients 
fi(»o nither less than one-lifth have tender- 

only. Pain due to some condition otlior than the speeilie bowel- 
'< •" 1011 -; n\‘is present in alioiit M per cent, of tin* (^ases. It occurred with 
'‘•oorrhage or perforation in about o per cent, of all eas(»s. It was 
constantly jirescmt with perfor.ition, when it was usually sudden in 
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onsot, severe in eh:iraet(*r, and j)an)xysnial in ocxnirrencc. In about 
two-fifllis of al] wises with [laiii no cause could be (bund. 

in (tonneetion witli the cinestion as to whether there is pain associated 
with an intlanied senuis surface over an inflamed Peyer\s i)at(‘li, he ipujti s 
an interesting^ ease in whieli the severe pain, assoeiateil with otlwT symn-. 
toms, l(‘d to a diagnosis of some acute abdominal complication, and ;ni 
exploiation was doiii> under loeal cm-ain anesthesia. Just under tlir 
|M»int wluae the jiatient had complained of greatest pain was a large 
IVyer’s patch with the serosji much inflanuHl. With the handling of 
the intestine he made no complaint of pain, but even a ginitle toneli 
over this inflamed area made him cry out. Yet in other cases jiatienN 
made no complaint when the serous surfat*e ovct tlu' uh'ers was handleil. 
It is (piestionable wlicdluii* de<‘p ulceration may be a <*ause of pain. 

Since the time of Chomel, clinicians attach no little iniportan<*e 
to the oeenrreiuje of gurgling ami splashing, which it is said can 
almost (‘onstantly be induced by palpation of the cecal region in c*ases 
of tyjdioid fever — the ganjouifhment of the French. As to the 
oeeiiiTenee of this })henomenon, and its striking frecpieney in oasis 
of typhoid fever, th(*re can be no doubt ; but 1 would call attention 
to the fact that it should uot — ^as is often the custom — be considered an 
important symptom of the disease. Tu iny experience the pbenoinenon 
is so ineonstimt tliat I am not in the habit of attaching important di.ig- 
nostic significance either to its abseiuje or its j)reHenee. From the tlu'oreiic* 
point of view also this inconstancy CAUild scarcely bo otherwisi', for ihe 
developiiKMit and the distribution of the specific typhoid intestinal lesion^ 
are so variable, as has been piantcHlont in the anatomic section, that ihr 
anatomic conditions in the lower portion of the ileum and the eecniii 
that riaider the develoj)nu*nt of that symptiaii ])hysieally possible are 
uot fulfilled with any regularity. 

Finally, it may be rnentioniHl, with reference to palpation of th»‘ 
abdomen, that care should be taken to avoid (confusing ciriMimsiTibed 
tenderness of the abdominal walls tliat may bi^ associated with various 
ifhangos in the abdominal mnsirles, such as laeer.itions, liematomaUi, etc., 
which are known to occur so freipiently, with lo(*al inflammatory proc- 
esses in the internal abdominal orgjuis. I havii.observ(‘d the coinini!^- 
sion of such an error in a number of instances. 

The Stools. — It is (fustornary to speak of a “typhoid stool, and 
this designation is employed to describe a peiruliar, ami therefore diag- 
nostically important, eharaeteristic of the intestinal discharges, f’**' 
donbtedly the disi.'harges which an* sinikcn of as typhoid stools presiMit 
a iieeiiliar appearance. Apart, however, from the denioustration ot 
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jv neither pliysicjil nor their elieniie eoiidition presents 

• n\tltinjr speeific. Their diagnostic value resides es]>e(!ially in their 
.jwM-iai ion with a number of other symptoms. It is well known tliiit 
j 1;,» <o-e:ille<l typhoid stools arc thin, liquid, of oeh re-yellow color, “peji- 
They exhibit an alkaline rea<*tion, ami they possess at 
limes :illlu)ugli by no mo^iiis always, a pwadiar aninioniac^al odor. Both 
of tlies<^ eluiracteristi<\s are attributed l)y Park(\s ami Jx'liniann to the 
pn si‘iiee of ammonium (“arbonate and a fixed alkali. It is (^haracteristie. 
for tlie stools, when ])ermitttHl to stiind, to separate soon into two layers, 
a lowe r, yellowish-gray, friable, fioeeulent, opaque one, and an over- 
Ivinn-, wat(‘ry, turbid, transluofjut one that contains remarkably little 
(only about t per exait.) of solid matter and is particadarly deficient in 
nihiiinin ami niiieus. It is evidently this defieiemy (»f the fluid in 
niiKMis that renders it incapable of lx;ing emidsified and that favors the 
so])!irali<ai of the typhoid stools into layers. 

Micro.S(X)pic examination of the sediment of the stool discloses 
siniotiires derived from the fofxl, more or less altered inteslinal epithe- 
limn, detritus, and smaller and larg(.»r {)artieles of slough, and in 
tlio second an<l third weeks even larger shreds derival from exfoliation 
of the sloughs. In addition, white and red blood-c'orpuseles are always 
|n'(‘.'cnt in small number, and also mass(\s of various micro-organ- 
isms. So long ago as the yeiir 1831, Sehoiihan showal that in addi- 
lioii to all these, quantith's of tri])le phosphates are almost constantly 
|u‘(‘sciit. Although his opinion that these an* s]>eeific constitiumts of 
tiu' typhoid stool has not b(H5n confirmed, they are, neverth(*less, 
iind<»ubte<lly more coninion in sissoeiation with typhoid fever than with 
ether diseases, and, therefore, are not Avithout diagnostic significaiu^e. 
<^»nc( rning the preseiiee of typhoid-bacilli in (he stools, detailed stato- 
niciils have alretidy been made in the chapUT on Ktiology. Their bearing 
U|>(Mi diagnosis c:in be estimated from that sec^tion. 

It \nmt be empliasized that the shwAs Jnst described are by no means 


>0 (onstant or so frequent as the inexperienced might beVicA^o, and that 
when (he disease is accompanied by any diarrli(*a, the stools arc, in 
aoucral^ not likely to be exceedingly numerous, particularly not so fre- 
'!*“ ut as in the majority of aises of acute intestinal diseases, dyseuteiy, 
< itan h, and allied oouditions. From three to six thin stools in tAveiiiy- 
hours may be consideral as tlie avenige number in the diarrhea 
'y]>lw>id fever. A larger number, up to twelxx', is less commonly 
and then only for a short time. Abnormal frecpiency of 
*|^h>iinal OAmciiations, Avhen continued for a considerable length of time, 
j’l'iiljos a fear that the disease A\'ill pursue a severe course? — in this 
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contHxnioii iny own exjMTioiico is entirely in aewrcl with that <,f 
lionis, Mnn^hisini, TriMisseaii, aiul others. In the absence of liMvij 
disease at the anns, such as henu)rrhoi<ls, fissun\s, etc., the intestiii.ji 
disifeargc's <»f typhoid patients are almost always unattended with 
pain or tcnosiuns. 

Tlie time of the first appearance and the duration of the diarrliea 
exhibit widii variatiiais. Not rarely thin stools oc«Mir as ejirly as (Ik? 
prodr(»mal stage*, before the onset of the fev('r. They an* often inenr- 
reetly attributed to simple intestinal cuitarrh, and o(.*casionally alM» 
to the txi’cssive and protracted action of laxatives, whicli had b(‘en 
adnihiistercKl to ov<*rconie existing constipation. At this time tlie dis- 
charg<\s do Jiot so readily form layers, and also are often dark in eolo]*, 
resembling onlinary diarrheal stools, thereby increasing the difficulty in 
diagnosis. This appearan<*(* may be due to the fact that the alterations 
in the secretion of bile, particularly the thinning and the lighter color 
of tlie secretion, whicli occur so constantly at tln^ height of the disease, 
have not yet begun. This iirodromal diarrhea may disai>pear with tla^ 
beginning of the fever or after the first few days of fever, not t4» recur 
tliroiigliont the entire course of the disease ; or followed for a f(*w days 
by constipation, l(?ss commonly by normal evaenations, after which, at 
the end of the first or th(* beginning of the second week, the stools again 
become thin, and now present the chanicteristic jiea-sonii-like appc'ar- 
ance. In some eas(*s stools of this chanicter jiersist throughout tla^ 
entire fehrih* period, rarely Iwwond this, with approximately the sanu* 
or varying lr(*<jnency. In otlier instances diarrhea alt(*rriates witli c(»n- 
stipation or with normal discharges, or it disappears permanently. The 
patients th(*n generally remain moRi or less const ipaled, or, what is 
much less <Mimmon, tlu^ intestinal discharges occur ix'gnlarly. 

If an exact statement is desinnl as to the fre<piency with which diar- 
rhea occurs in cases of typhoid fever, it may be said that diarrhea 
throughout the whole or the laiger part of the febrile period of tln^ dis- 
ease is lik(*Iy to occur in scarce! v one-thii'd of all the cases, while in 
about an erpially large number diarrhea occurs Imt transiently or in 
alternation with soli<l discharges. Of -‘>835 cases that 1 hav(i exam- 
ined with r(*gard to this point, 1280 belonged to the first, and l'*of) 
to the s<‘cond (category, while 1 187 Avere throughout free* from diarrhea. 
Tliese cases of typhoi<l fever without tyjihoid stools^’ d(?serve (*s|)eei:il 
consideration from the diagnostic stand])oint. Tin* novice is lar leo 
readily disposi'd under such conditnms to doubt the existence ot the 
dis(*ase. The, experienc(‘d physician, however, may go still fiirther, and 
maintain that of this large number of cas(*s without thin stools nnae 



SYM^TO^fS AND COMPUCAT/ONS. 


21 


til 111 lirtlf actiuilly siiftor from constijiatuni, fivijiKMitly throiigliout the 
course of the diseiiso, less commonly ior a short time*. 

riic following figures will illustrate these relations more accurately rand 
ii, I Ills connection it may he mentioned that the J^eijisic slatisli(‘s, TOich 
include all the cases observed at the medical clinic during thirteen years, 
rnoi’O nearly approximate the general prevalent eoiiditions than the liam- 
l)m*ir statistics, which cover a single epidemic, lake many other (‘linical 
rn:initi‘stalions of typhoid fever, the variations in the intestinal discharges 
niso exhibit not inconsitlerahle local and tem|)oral diiferences. Neverthe- 
less, a comparison of these figures discloses on tlie whole considerable agree- 
ment. Ofr* 2240 cases during the Hamburg epidemic of lfS87 that were 
inv(‘stii;ated as to the state of the stools, diarrhea was jirescmt throughout in 
,S()‘) I per cent.; the stools were normal throughout in 1 IG — 5.2 per 
cent. ; constipation was present throughout in 5G7 — 25.3 per cent. ; normal 
stools alternated with constipation in 52 — 2.8 p(5r cent. ; transitory diarrhea 
alternated with normal stools in 202 — 9 per cent. ; transitory diarrhea 
alternated with constipation in 424 — 18.i> per cent. ; diarrhea alternated 
with constipation and normal stools in 89 — 1.8 |)er cent. 

Of 1875 cases observed at the lx>ij>sic medical (dinic between the years 
ISSO and 1898, which were investigated from the same point of view,* 
there was found iliarrhea throughout in 480 — 25.G per cent. ; normal stools 
throughout in 88 — 4.4 per cent. ; constipation throughout in 807 — 1G.4 per 
cent. ; normal stools iu alternation with constipation in G2 — 3.8 per cent. ; 
diarrhea in alternation with normal stools in 144 — 7.7 per cent. ; diarrhea 
in alternation with constipation iu 550 — 29.8 per cent. 

Bloody Stools. — ^^Fhc hemorrhagic discliarges which are here 
especially referred to arc those that take place from |)ortions of inte.stine 
tlio seat of the specific lesions, and therefore stand in direct relation 
with the typhoid process. Care should be tak(*ii to avoid confusing 
tlii‘so with the accidental admixtuixis of bloo<l from the lower jiortions 
nt the rectum or the anal region, due to hemorrhoids, fissures, and tlic 
lihe, which not randy grcjitly agitate the layman and may occasionally 
lend the physician into error. Under these conditions the blood gener- 
Jdly |)r(isents a fresh appearance or is found in coagnlatiMl masses or 
admixed with mucus ; it is deposited upon or lies beside the fecal 
matter, and is never intimately admix wl with it. 

fine intestinal hemorrhage is one, of the most important events in 
tla* entire course of an attack of typhoid fever. The amount varies 
between slight admixture of blood, often distinguishable with diffieiiltv, 
< nil inieroscopic examination, ami the most profuse hemorrhages, 
ibe l)lu(,d being dischargcnl from the boxvel in liter-amounts and rapidly 
' •ni-ing death by loss of blood. In acconlance Avith the amount and 
bin son roe of the blood, ami the time that ela]>ses betweem the extra va- 
‘bnn iiiid the dischargi^ wdth the stool, the latter w'ill present a variable 
* Inaug, Diss., Lcipsic, 1803, by Berg. 
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appearanoo. If tlicrc bo but slight admixture of blood, the stool Is 
likelv to 1)0 y(‘lI(>wlsh-riMl or browiiislwed in color. If a coinjiarative-Iy 
large amount of blood is gradually (‘xtnivasatcd and is not expelled .jt 
once, it will appear as a liquid, fmiu 4lark brown to reddish l)laek in 
(M>lor, or oven as an almost wholly black, viscid, tar-like mass, ofllcn 
with a greenish tinge. If the hemorrhage tidvos place rapiilly from one 
or sev<‘ral large vessels, and if the blood is soon expelh‘d as a result oC 
aeeelei*att‘il peristaltic movements, the stools acquire rather the character 
of simple coagulated blood, namely, rtxldish-black or blood-red, gener- 
ally .(?oagu kited, masses, or not rarely dark clumps of blood in a liquid stool. 

'Hie usual time for tlic oc(;urrcn (!0 of this tlreaded accident is often 
statcnl to bo later than my experience indiciitt^s. Although local, tem- 
poral, and individual iiiHuenees may Iw operative in this connection, I 
believe the statement is justified that fully 30 per cent, of all intestinal 
lieiiiorrhages occur within the first two w-eeks of the disease*, and tlH*n, 
naturally, thu more* frequently, the more nwirly the close of the second 
week is approached. I have even notexl j)eri()ds (Hamburg epidemic 
of 1887) in which half of all the iustan(*es of hemorrhage (4 1.8 
per cent.) were obscTveel during the first two weeks of the disease*, while 
24.4 per cent, were S(*on in the thinl, and 13.4 per cent, in the fourth 
week. My experieiu^es at I^eipsic confirm these statements, and they 
are perhaps even more striking.' 

The average conditions may be indicated by the following figures : In 148 
cases of intestinal heiiiorrhagc (Hamburg, 1886-1887;, the bleeding ociajrml 
from the sixth to the ninth day in 12, from the tenth to the twelfth day in 
23, from the thirteenth to the fifteenth day in 23, from the sixteenth to llio 
eighteenth day in 31, from the nineteenth to the twenty-first day in 17, from 
the twenty-second to the twcnty-fourtli day in J), from the tweiity-fiftli to liie 
twenty-seventh day in 11, from 4hc twenty-eighth to the thirtieth day in 10, 
from the thirty-first to the thirty-third day in 3, from the thirty-fourth to the 
thirty-sixth day in 4, after the thirty-sixth day in o. 

As there can be no question of extensive exfTlliatlon of sloughs and 
the opening of large vessels before the end of the second wi*i*k, these 
early h(*morrhages must have some other source. As a matter of fact, 
they take place, as anatomic investigsition shows, from the soft, s])ongy, 
exceedingly hyperemic and friable tissue of Peyer^s patches, which is 
discolored dark red to blmdv, and which may undergo this scaious 
altemtion as early as the beginning or the middle of the scjcond wc( k, 
in some instances oven earlier. From this source, if numerous Peyei'H 
]>atches are involved, the hemorrhage may be as copious as from eroded 
largo vesseds. 

* Sec 15or^, Jjfic. eit., p. 18. 
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After tlie cud of tbc second and tbe beginning of the third week the 
hLMH»rrli:igcs arc^ naturally no longer due to these altenitions, but to 
(.Aifoliatiou of the sloughs froiu the alfeeted Peyci*’s patehes and soliUiry 
Depending upon tbe seat of the infiltration and the depth 
jifiiiifd by it, one or more smaller or larger vessels are simultaneously 
,>irdr(L Inasmuch as the process of infiltratii>ii and ulceration of the 
|vn»i»li iuU^stinal apparatus — m anatomic observation shows — does 
not take plaire at a single stroke, but mther slowly, in stages, so also 
Is the period in whieli hemorrliage is dependent upon it often (juite long. 
1‘lvrn at the time when all the ulcers may be thought tx) be clean, 
nv in greatly reduced individuals many weeks after this period, 
lioin«)rrliag<*s, sometimes of fatiil (kgre*^*, may yet occur. These result 
iVoin iiupericctly thi'omboscd vesseds in the floor of ulwrs, (»ften also, 
v.\v\\ when the intestinal lesions in general appear to be healed, from 
isolated stugglish uk'ers, situated both in the small intestine and also 
relatively (piite frecpiently in the large intestirje. This intestinal hemor- 
rhage may bc^ «)bserved to oecair as late as between the thirtieth and 
the liirtioth day of the disease, and^ even still later; I have observed 
it on tlu^ fifty-second, fifty-fifth, and fifty-eighth days, njspcctively. 

IleinoiTliages appear to bo much less common during rc'lapses than 
during primary attacks of the disease. Of lo;} eases of hemorrhage 
that 1 have analyzed, this complicsition occurral in only 4 during 
n‘laps(\s. 

I he number of bloody stools that occur in the individual case is, as 
a rule, overestimatfKl, as it is usually stsiUnl from mornorv. In g<mond, 
there may be from 1 to, at most, 4, which usually are expelled in sikj- 
eession at relativelv sliort intervals. ^Iiadi imu’e rarelv I have observed 
.» largi'r nunib(T of bloody stools, from C to 10, and only in isolated 
inslaiui's more — up to 20. In tlie latter cases conditions of the so- 
<‘jdh‘(| hemorrhagic diathesis are probably genenilly present. 

Ol 2,)<> (;ases of intestinal hemorrliage observed at lieipsic and TTamhurg 
1 analyzed, from 1 to 4 l)loo<ly stools occurred in 225, ami a larger 
nmii K'v in only 31 ; hut of this latter numlicr the cases with I and 2 slools 
There occurred 1 bloody stool lu 78 cases, 2 hlootly stools 
bloody stools in 45 (;ases, and 4 liloody stools in 45 cases. 

ith nganl to age and sex, the mature period of life is distinctly that 

''hi< h intestinal hemorrhage most fn^iuontly occurs. It is much less 
^ children, and this statement, agreeing >vith that of llenoeh 

^ hilliot and Barthoz, as agjiinst ojipositc^ statements by a mimlier 
nn * * ebsorvers, I can confirm positively uptin the basis of a largo 

* uf (5ases. While in adults I have at certain times observe<l 
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iiitestinnl honioiTluigo in as liigli as 10 Jind even 14 per cent, of all 
pati(?nts, 1 have notwl it in scarc(*ly 1 per cent, in cliildren. Douhi- 
less this cii-c^iunstaiice is relate**! to the usually lesser extent and i?)™ 
tensity of the typhoid infiltration of the intestine in childhood. 1 
have been imabh; to note any material diflfereiiee between the two sexts 
with reference* to tlie frequency of hemorrhage. With regard, however, 
to the s(*Vi‘rity and the danger of this Hyiuptom, men appear distinctly 
to pres(*nt tlu; graver condition. 

In adults, in my experience, the frequency of hemorrhage is quite lirniUii 
up to tlie thirtieth year of life, although greater than in children. AtUr 
the tliirlieth year there is a noteworthy increase. The nuixiimnu is reaclud 
between the forty-fifth and the fiftieth year, althongli later life also is still 
expose! I to risk. During sonic epideniies, it is true, exceptions to this rule 
appear to occur. Thus, in Ilainhurg in 1887 young persons sufiered from 
intestinal hemorrhage with relative frequency, as the following figures 
show: From fifteen to twenty years, 27.7 per cent.; twenty -one to twenty- 
five years, 25.3 per cent. ; twenty-six to thirty years, 21.7 per cent. ; thiriy- 
one to thirty-five years, 10.8 per cent.; thirty-six to forty years, 4.8 per 
cent.; forty-one to forty-five years, 5.4 \yer cent.; forty-six to fifty yonrs, 
1.2 per cent. ; fifty-one to fifty-five years, 1.2 per cent. ; fifty-six to sixty 
yeara, 1.2 jx*r cent. 

On the other hand, the year 1886 exhibited the following conditions: 
l"rom fifteen to twenty veal’s, 3.4 jicr cent. ; twenty-one to twenty-five yenrs, 
4.0 per cent. ; twenty -six to thirty yeai-s, 4.0 per cent. ; thirty-one to thirty- 
five years, 7.1 jier cent. ; thirty-six to forty years, 14 per cent. ; forty-one 
to forty-five years, 7.7 per cent. ; forty-six to fifty years, 2 per cent. 


The frequency of heinorrluigc in relation to the number of ease s is 
variously stated by different observers. Naturally, it mak(*s a matiTial 
difference wh(?tli(*r oin; eonsidc'rs only large* and copious hemoiTbages nr 
iindiidcs even the slightest admixture of blood. This cireiims.tancc may 
explain some extrenndy low' as w'ell as some extremely high estiinat<‘s. 
Almvc all, it should be emphasized that the frequency of heinorrl.agc 
varies greatly in diffenmt plaee.*^ and at different tiiiKJs. In my expe- 
rience, if thos(» eases showing only a tmee aiH? not included, and the 
moan of niaiiy yeaiv’ experienec* in different places is taken, the average 
fre([iienev of intestinal liennuThage is from 4 to 6 per cent. 


In Ixjipsic, anning 1(526 eases of typhoid fever ocxuirriiig in the course nt 
thirteen years, I noted 103 — (>.3 yier cent. — in wldeli hemorrhage oecnried. 
Among the much larger iinmher of cases at Hainlnirg, hemorrhage oeeuircl 
in 4.() jht cent, in 188(5. and in 3.8 per cent, in 1887. These figures agree 
witli those of (Iricssinger, wlio, among 600 cases of typhoid fever, ohservi:*! 
lieinorrhage in 5.3 per cent. ITomolle eolkn-ted the enormous numher of 
10,000 cases of ty I dioid feviT from various .sources ('inelndiiig, among otlici*=?j 

Louis, liarth, Hngaine, De Ceronville, (»riessinger, Liehornieister, ( hdddani- 
mcr, .lessen, Clivostek ), and found intestinal hemorrhage to have o<?curr('d in 
4.(10 per cent. Lichenneister places the figure relatively high, namely. 
7.3 per cent. Th«‘, statement that has found its way into iiiaiiy hooks, that 
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Mi-n bison had ol>servcd inteatinsil hemorrhage in 16.(5 per cent, of etis(\s 
bii-t'd upon a misconeeption. The iigiires do not refer to patients at all. 
'{l II iviiisoii observed 14 among 84 deaths as a result of JiemorrJiage — .16.(5 
(MMit. "fhe figures given in tlie reports of tlie Wieileii Hospital for 
years 1800-1807, namely, 2 ])er cent., are remarkably low. Of 82!) 
ill the Johns Hopkins Hospital, hemorrhage oeeurriHl in 6 per (!ent. 


Among the exciting eauses for intestinal hc^niorrhage, <liet(Hic error, 
n..:tl('ssn(‘ss on the part of tlie patient, especially getting up loo early, 
iiiav be mentioned as the most fr(‘<pient. These factors also c<*rtainly 
c.\]>lain the fact that, in rny experience, amhulatory typhoid fre(pi(*ntly 
nianilests itsiJI* by nnexpeeted intestinal hemoiThage. The triaitinent 
of typhoid fever with eohl baths may possibly intcMisity intestinal hein- 
orrluiiio that has alr<^ady o<*curred. It is, however, probably ineapa- 
1)1(‘ of directly exciting tlu^ hemorrhage. During the jieriod in which 
I still prai^tised freipuait and <.‘old batliing 1 did not, on the whole, 
observe hcnionhagii with greater frequency than since 1 have <‘mpIoyed 
bathing h'ss frt.Hpiently, less cold, and with more regard to the indi- 
vidual eas(^ Although Li(*benneister observed hemorrhage in 8.4 jier 
(lilt, of eases befoiv^ the int rod tuition of hydrotherapy, and after its 
introduction in only (5.2 per cent., the r(?duetion being, acconling to 
him, due mainly to the use. of hydrotherapy, 1 would point out that in 
Hamburg, with almost purely expeehint treatment, at any rat(‘ with 
»»nlv the intnupient emjdcAVineiit of baths, we obstTved hemorrhage in 
but .‘l.S per (ient. of eases. 

With regard to the dinieal manifestations of intestinal hemorrhage', 
it may be stat(*d that its onset is nirely annoiiiurd in advaiu'o in any 
^j><‘cial manner. On the contrary, the liemorrliagii often oeciurs — ‘‘like 
a Hash of lightning in a (dear sky " — ^at a time when tlie |)atient Uds 
(Mnindy well, iiiid the friends are m(.)st hopeful. Abdominal pain rarely 
l»ri‘<*(‘d(*s the hemorrhage. Only now and again have T observed s(?vere 
<*'»li<' and peristaltic unrest of the intestines for from one to scweral days 
before tlu? onset of the hemorrhage, but F am iucliued to attribute tlu'so 
^'•u^ltoms rather to the ultimate (exciting) cause of the hemorrhage 
tliaii to the latter itself. 


Mct.rae,^ in analysis of 500 cases of typhoid fever with reforeneo 
b> abdominal pain, found that jKiin was present in 14 of the 30 eases 
lu w iUeli li(iniorrhage oeeiirrwl. Its importanec is especially in reference 
*l*ff<‘rential diagnosis between this eomplieation and pcTfonition 
fhi^ Iwiwel. freqiiciKW witli wdiioli both (complications occur 

may be sei'ii from the fa<*t (hat of 30 (*asesof ])('rforation 
du^ Johns Hopkins Ilospitid, (5 wore aecompanied by hemorrhage. 


^ Loc. cit. 
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In a (l(Hih<fiiI ease, witli pain, the blood-examination may show a 
marUe<l <lrop in lu-moglobin suid number of re«J c;r»rpn.seles befiax; any 
sij^iiears externally, 'riuiyer* has found that hemorrhage riom 
tile bowels may be Ibllowwl by an inerease in the nnmb(!r of lenkocytcs. 
resiebing its inaxiimim inside of twenty-tJinr bom’s. In some 
however, the heinoribage lais no effeet on tlie number of lenkocylts 
in the jieripheral eirenlation. 

Ill eases in whi(;b the jiatients arc not already gresttly winced in eoiisc- 
<HieiU!eof anteiredent disease or of' thesjKxaal severify and long duration of 
the attactiv of tyjihoid fevi’r, slight or even modemtely severe hemorrhages 
in .small nurnlier cause no material alteration in the genend condition. 
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Proluso licinorrhnirt*, Ikavovct, is niHliM’iill ouiKlilioiis ;i sorioiis oociirn-iH***, 
to wliicli tlip puliciit mny siicrumh, in tho course of a few hours, unii‘l 
syiuptoiii.< of most ])i'ofouiul acuta aiuMuia. Fortiinatc'ly, such a cour-c 
i.s exceptional. In onler that the patient should finally die as a result 
of licmorrliaiic, its r('pcat<'<I occurrence is lU'ccssarj'. The cases are 
<*^pccially patliclic in \vhi<'h it has hc(!n possible to sustain tlic patient 
in >pit(‘ of copious loss uf hlocKl, but who nc.vcrth(»h\ss dies aft<*r th*‘ 
lapse of a tew days in cons(Hjucnco <if im(‘X]icctedly recurring and, at 
times, not even ]>rofusc hemorrhage. Such cases are at the tiruo 
strong cvidcnrc' of tla^ gr(*ai degree to which the? resistance of ll**' 
typhoid pati(‘nt is nHluced in cons(HjUonce of profuse loss of blood. 

* Jjuc. tilt. 
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In those cjises in which the patient d(K»s not die during the first copious 
lu ioonhagc, the clinical picture bc<iomcs alarmingly altered. The skin 
,r(julrcs a waxy pallor, then^ is relaxation of* the features, the }mlsc 
|)cn»iiies small and shows greatly incrcstst^l frcH|ueney, lividity and cold- 
lu--. Oi’ ih^' extremities, and possibly syncope, apj)car. With the laphl 
iiicnase in j>u Iso-frequency the)‘c is generally associated a mpiil reduc- 
tion in the body-teinpemture. The curve may be observed to <lecliiu^ 
iVnin ftf or 41^ C. far beJow the normal — to C, and below — in the 

o)urse *»f a f(‘W hours. This characteristic intersi'ction of pulse- and 
l(in|)emtiire-c*urv<‘s, of which an illustration is given, is of* grave 

prognosis (l"^ig. ‘^4). 

Depending iijxm the constitutional i^ondition and tluj impression that 
tlif disease has already iiuale ujX)n the orgcinism, even slight hemorrhage 
inav l)e alleiided with morcMir hnss marked ile])r(‘ssion of tin* body-t«‘in- 
pfiarnre. The teniperature-eiirve of the typlioid patient reacts in a 
nuiarkably sensitive manner to hemorrhage in far greater <legree than 
tin; pulse, which, in the ])resene(? of moderate intestinal hemorrhage, by 
n(» nu'aiis always Ixromes smaller and more fre<|n(int, in eorres|>f)n(len(?c 
willi lli(‘ redii(4iou in temperature. I have often observed the pulse 
hut little inlhieiieed with rc^fereriee to fnliu^ss, tension, and fretpiency 
when (lu? lieinorrhage was not r(*peat<Hl or was hut small in anioimt. 
(gillie randy 1 have ev(?n s('en the pnIse-lVe(|neney fall parallel with the 
teaipcratiinxuirve — (ioiidition that is, without doul)t, to he considered 
ns a faviiralde pr(»gnostic sign. 

It is an int(M'esting and practical fact that even witli the oecMirrenee 
t'l prnliise intestinal iKunorrhagc the extravasation ainl the evacuafi<»n 
ol tlu‘ hlood (?xtcrnally by no means alwavs take phu^e in immediate 
siici On f[ui contrary, it more oftem happcais tliat cases are 

uhsjM vod in which the patient Ix^comes profonmlly anemic and emaciated, 
w Idle the temperat tire rapidly declines and the jmlse becomes smaller 
Jmd mure fre<|nent — signs, therefore, of considerable internal liemor- 
iliMii’c ni‘(‘ present — ^iiiid, nevertheless, hours nr c»v(m days may elapse 
hrluM* flni i*esiiltiiig bloody intestinal discharge takes jdaee. This 
ii-s to oeenr espe<*.ially wlnm the bleeding-])oint is situated high up 
h(tw(d and tlie extnivasatioii takes place slowly, particnilarly when 
* blood ooz(»s from spongy Tevor’s patches which are in a state 
’d In uion luioj^. infiltration. This condition is also favored bv feeble- 


ol intestinal peristalsis, such as oe<Mn’s in the course of severe 
^ ^ ‘ pitrti(Milarly if seviTal considerable hemorrhages have already 
.^ 1 ]' Patients dying from intestinal homorrhago cpiito gener- 

y not expel the last portion of blood extravasated. Under such 
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ciroiifii.stances the nilccted portion of intetine Is found Jifter death filial 
with a tarry mass, which often is ol‘ viscid consistency. During life this 
coiKlition not rarely gives rise to correspond ing ])hysioal signs, nameiv, 
increased disteiiticui <»t* the al)<lo!iic)i, with ifiipairincnt of the porcussidu, 
resonaneci at all points, or even extensive dul ness, together with diniirin- 
tion ill the elastics tension of the abdomen to the point of doiij>lj> 
consistency, a jieculiar tremulous sensation being sometimes impartid 
to the palpating hand. 

'fhe oeeiirrence oi* intestinal heinorrhage is always an importjnit and 
serious event. If the patieut’s strength be good and the other eon- 
ditions favorable after the lirst hemorrhage, the physician may give only 
a doubtliil prognosis. Fulminant, rapidly fatal cases are, fortiiiiatelr, 
not etauinon. Nevertlieless, 1 have in a number of instances seen 
death oeeur in less than six hours after the first hemorrhage, and twice 
even during the fii-st hour. A fatal termination in the course nf 
two or three days is not rare, after repetition of the hemorrhage. In 
gi'iieral, death, wluai it oeeurs at all, hikes [)lac;e in the course of iVoin 
tJiree to live days. In som<? eases death occurs in the (;ourse of a week 
or tw'o W’ceks, or even several weeks, after tlie hemorrhage lias ccascMl. 
Ill sueh eases examinati(»n of tlie body after death may also reveji] 
notliing speeial, and th<^ imjiressioii is gsiined that the patients have not 
died directly from the licnioiThagc^, but from the attendant loss oi‘ 
strength, from which they were unable to recover, in spite of tlj(‘ 
observance of all ])ossil)le care. 

The mortality from intestinal heinorrliage is, in general, (jnitc liigli. 
On the av(‘nige, from 20 to 30 per ciciit, of those attacked die. 
(Triessinger placed the figure at 31.2 per cent., Lieberriu'islcr at ilS.li 
per cent., ami Ilomollo, as a result of his collectivii investigation, wliii'li, 
it is true, is unfavorably hiflneneod by the iiielusioii of a number of 
small groups (»f cases, made it as high as d4.3 p(»r cent. Aly own 
analys(^s show 3rS.2 per cent, for Leipsic. In Hamburg 1 eiicounlercd 
remarkably low' figures, namely, in the year 1880, 20.0 per eeiit. ; i» 
the year 1887, only 1 1.0 per eent. These figures eonfirm the ob.'-i’i'va- 
tions of all physicians that not only the frec|ii(‘ney, but also tlie danger, 
of intestinal bernorrhage may vary considerably from as yet unknown 
causes, as a result of temporal and loe^d influmiecs. 

AVliether sex has any influence on the prognosis of intestinal In^nior- 
rhage diws not appe^ar as yet to be definitely d(4(^rmined. In my ex]>en- 
enee the danger is greater in men than in w'onien. From the chara< t‘-r 
<»f the l)l(K)dy stools — apart, naturally, from the absolute anioniU of 
blood — 1 \ prognostics guidt* can rarely be obtained. I should, however, 
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the discharge of blood in large coagulated masses as serious,* 
can be considered as indie^itive of ert)sit>n of a large vesst?!, and 
also that the origin of the hemorrhage is in the lower [portion 
the intestine, particularly the colon, from which a hemorrliage is 
ul'ton likely to be es|)eoially massive. 

The view taken by a nnmlxT of distinguished clinicians, such as 
(inives/ Troussejiu,'^ and others, that int<?stinal hemorrhage is not a 
serious, but, on the contrary, a rather favorable oecmrrence, is most 
reiuarkiiblo. While Graves based his opinion upon c*on(5rete instances, 
(he ing(*nious I'rousseau was Icjd to a generalization of this view. It 
cauin^t b(' denied tliat moderate loss of bl(M)d, or even a single eoiisider- 
ahle iiil(‘stinal liemorrliagt^ which is not re]>ait('d, occurring in a robust, 
tull-l)loi)tled patient with high fever, appe4irs at times to inihieiicx) the 
eoiulition tavoraldy. The patient then becomes brighter, the 
t(Maperature d(*(Jines, while tlu» jmlse remains good. hiVen the spleen 
mulcrgoes distinct reduction in size (Kiehhorst, (.'ursclimaiin), aii<l if 
the oei:iiiTence takes place in the tenninal sUigc* of the disease, (Muivales- 
e(*iu!(* may at once set in. As opp)S(^d to such rare exceptions is the 
ovenvlKvlining preponderance of unfavorible results, so that, even from 
the ijjost tavorabh* asj)e<^t, the occurrence of hemorrhage cannot be 
looked upon as a desinible event. It should Ikm’c again l>c pointeil out, 
and eainiot be too strongly emphasized, that; even distingnisluHl writers 
ortoii base tiudr conclusions upon insiiificlent statistic^s. I liave notoi 
l)ori<Mls which only 2 of oO successive e4xses of int(*stinal hemorrhage 
under observation torninated fatidly. 


Peritonitis is oiu‘ of tlu^ untoward occurrences in the course of 
typhoid fever disserving of dcdaiUnl (M>nsideration. It may remain cir- 
(•nins(;ribcd or, as is unfortunately more common, it may be genoml. 
In tlu' Inrge niajorilv of cases lK>th varietii's occur as sequels of the 
intestinal lesion. It is the contamination of the peritoneum from the 
uitestinal ulcers by the exciting agents of inflammation or the escape 
ut intestinal (jontents intx) the abdominal cavity that, in a<Jcor<lancc 
I'ltli spe(*ial conditions, giv(\s rise at times to circumscribed foed of 
niHaiannilion, and at other times to gemend peritonitis, 

liu iuflamnuition (»f the |KTitonoum Is t)iit rarely independent of 


•kt lesions of Peyer’s patches and the solitary folliides. N 


iind 


ow 


‘igaiii gangrene of the bowel from some other cause mav be the 
t living kictor. Thus, in one instance, I noted such a condition to 
^‘ULsed l)y thrombosis of the artery sujqdying that j)ortion of the 


^ Clinical Lecturen^ 1848, vol. i. 

^ Clin. 2d ed., tniiisl. by Kun^mann, vol. i., p. 238. 
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bowel liud of the aceonipanving veins. PeriJ ration of other organs alsr, 
may bo the (‘arise of peritonitis, as, for instanoc^ rupture of the sph*(‘u 
or of th(? rn(*s(aiterie glainls in (jonsf^iuoiujc of softening or absc(‘s>, 
rupture of th(^ gall-bladdia*, of the larger biliary passsiges, or of ni) 
al)so(Ss of the liver whieli lias dc^veloped in th<' course of the attack 
of typhoid fever. 

Th(‘ (piestion as to whether a localized peritonitis may o(5(uir witliont 
perforation has lH‘(‘n rais(‘d by Cushing,' Avho thiidvs that in certain 
eases the earlic'st svinptoins of jierforation may Ik*, due to lillle loriab 
iz<‘d inflaiuniation of the s(‘rosa, with or without the jiassage of rniero- 
orgaiiisnis, and lea<ling to a slight adhesive peritonitis.” This he 
spi^akri of as tlie pre-p<*i‘forative stage of nlec'Kition. mentions a 

ease of iMurphy’s- in whi(di there was piTitonitis, but no pi'rforatinn 
found; and also o eases of (Jairdner^s,•' in which fatal peritonitis oi?- 
eurr(*d without an absolut(*ly cojuplete pt‘rforation. Two of the cases 
report(*d by Shattnek, W^arnm, and Cobb * wwe said to show at opera- 
tion ‘^a geiKMul s(‘ptie p<‘ritonitis, originating in damaged ami n(.*cros(*(l 
ar(*as of ])erit<nienin over the bases of oiui or more typhoid nl(*(*rs.” • 

TIu; peritonitis associated wnth the s|)eeific lesion of the int(\slim‘ is 
not only one of the most fre*<.|nent, but also one of the most (jharaeteristk^ 
causes of a sudden dangerous and fatal (diang(* in the e-ourse of an 
attack of typhoid f(*v(*r. There are very fi'w other aenUi infeetioiis 
diseases in whi(*h this (m implication (jccnrs at all, and even then only 
iisamritv. At times J)erfonltiv(^ pt^ritonitis, like intestinal lieftiorrhagi*, 
is the first distinctive manifestation in a case of amhulatory ty|)lioid 
f(*ver previously showing no symptoms, or at most attended w ith obscure 
distiirbaiKH's. The oecnrrence is not at all nire, so that if individuals 
Avith perfonitivc peritonitis, giving an niuKTtain history or m)nt^ at all, 
are admitted to a hospital, this possibility should espeeially be kept in 
mind. 

1 have observed cases in which the first synijitoins of peritonitis occurred 
in persons who had been previously apparently healthy in the form of intt‘.<' 
tinal colic or sudden collapse while walking about or while at work. A 
case under observation was brought to the hospilal a.s one of volvulus; 
an()tlu>r, under the suspicion of having attempted suicide with arseni(; ; and 
a third, as a (^ase of iiH^at-poisoning. 

I'hose (piite surprising and often nnrocognizcKl cases arc comparable 
with those in which tlu^. symptoms of general ywritonitis dc^velop siub 

^ Johns HopJxins .Hn.sp, Rep.^ v«>l. viii. 

* Koj*n, Stmjic.ttl Cowplirafions and SequeJs of 'Typhoid Fever Pliila., 1808, p. 

^Olasyov} Mvd, ,/»)///•., vnl. xlvi., p. 114. 

* liosttm Med. and Sury. Jour.^ June 28. * 
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Iriilv ^ typhoid fever of apparently mild coiir.sc, with modcr- 

.ji,> f(^ver, iin absence of meteorisiu, and with other w.vy mild intestinal 
However important these Ciises may be, and liowever note- 
worthy from the diagnostic point of view, it should nevertheless be 
noted that it is principally the seven? cases and those that pursue a grave 
(MUirse from the outsc?t that are attended with ])eHbrative piM*itonitis. 
Vniong such cases, however, it is by no means only in those attended 
wiih seven?, persistent diarrhea that perforative peritonitis occurs — a lliet 
which eoiilirins the geia'ral shiteinent previously made, that tlie severity 
nf the intestinal inanifestiition and the general course of the disease are 
hv no moans in accord. It is almost exclusively clinically lUKMmtrolla- 
])h‘ ami anatomically unfortunate accidents that give rise to perforation 
in the individual case. 

That pcM’lbration is more likely, however, to occur in cases with 
<liarrhea is shown from the statistics of p(?rfonition at the Johns Hop- 
kins Hospital. Of *10 cases of perfonilion, 2<) had diarrhea, Hi at the 
time <»f perforation. This beconi(‘s more striking wIhmi it is known 
that o(* the whoh? nuinl)er of cases (.S2h), only 19 per cent. htnJ diarrhea 
(hiring the course of the dis(.'ase. 

(ienerally, there is but a single point through which the intestinal 
eontents c‘S(*apc. Xow and then, 2 or .*1 opiMungs close? together may 
h(‘ foiind ; rarely, 2 widely separak'd points of rupture, as, for instan<*e, 
ill tin* ileum and the colon, are demonstnible. 1 have obs(‘rved a 
larger ntnnb(‘r of pei'forations at the same tinn? in only a few instances. 
The maximum numbers were, in one ease, 10, in another 12, and in a 
third 15 p(;rforations. Hoffimiim refers to aii autopsy in which 25 
peril n ations were found. 

As the [lerforation is almost exclusively confined to the specific 
lesions of Peyer^s patches and the solitary fplliel(?s, its frcqueiKw, with 
n.gard to situation, likewise corresponds with that of these alt(?rations 
'n the individual portii^iis of the bowel. Perforation, acconlingly, is 
nm.-jt frecpient in the lower portions of the ileum, especially in the 
' uiTuty of the cecum. Rupture of the bowel at a higher level than 
i he lower third of the ileum is observed less commonly. In a number 
instanc(?.s, it is true, I have encountered perforation in the u]>per 
portions of the ileum, but T cannot recall an instan(?e of perforation of 
die i(?jninim, such as has been descril>ed by Iloffmann. The cecum, the 
adjacent to the valve, and the vermiform appendix are somewhat 
h than the lower |)ortion of the ileinn, but still freciuently 

enough, the seat of rupture. I liave observed perforation of the colon 
idniost all parts^, even down to the descending colon and the sigmoid 
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flexure; i)erloration lias been noted even in the rectum by various 
writers, and T have likewise observed it. Tlie ascending and tli,. 
transverse colon, however, appear to 1)0 the favored seats of* the lesion. 

With regard to time, the oircurreiiee of perforation coincides osjm - 
cially wath the period of exfoliation of the sloughs. Its earlier <»ceur-^ 
rence, as is so freipiently the (*asc w’ith hemorrhage, is i*xtremelv rare, 
and results only under exceptional conditions. TIk? principal time foi- 
the occrurrenc'c of |)erforation of the bowel is tliorelbre the end of ||u. 
second and the. third week of the 4lisease. Anatomic investigatiim 
teaches that the actndent occurs espw‘ially w-hen the nuHliillary infiltiii- 
tioii is most extensive, and extends down to the peritomaim, or civcn 
iiivolvt'S this also. In this Nvay the floor of the ulcer may come to he 
ibrmed by a traiisliurent membrane as thin as paper, that will be unuhle 
to wuthshiud even the slightest mechanical influences. In some ca.-< 
the infiltration and the sloughing are so deep that the peritoneum also 
is involved, and rupture ensues immediat(‘ly upon the oeeurrence of 
sloughing. In the cases just referred to, in which, after clearing n|> 
of the ulcers, a greatly thinned area in the intestinal wall remains, per- 
foration takes place either through nipture or through more or \v>s 
gra<hial extension of the ulc(‘rative prcK^ess. The latter occurs es])ecially 
in eases in w^hieh the peritonitis develops late — at the end of the third 
or in the fourth \veok. 

The character of the resulting o])ei)ing depends partly upon tlu' 
preliminary alterations and the mode of development of the jierforatioii. 
The ])erforatious due to large direct loss of stru(‘ture, which T have 
seen attain a diameter of from a cjuarter of an iiudi to one inch, im 
generally attributable to the exfoliation of large profound sloughs. 
small cribriform openings, at times lying (dose together in considerahh* 
number, arc often referal)le t4) slowly progressive ulceration, while rupt- 
ures due to me(.diariieal infliuuu^es are often distinguished, as I think I 
have been able t*) sliow', by the hmgitudinal, slit-like, ragged ehara(*ter 
of the openings. Among the mechanical infliionc(.\s giving rise to 
rupture of the bowel at tlie situations anatomically predisposc'd is 
gaseous distention of the intestine, espt'oially if it umhirgo sudden aug- 
mentation in a single portion. Further, tlui (•ondition is certainly oltcu 
due to oth<!r mecduinieal influeiKies, especially those exert<»d by the soli<l 
intestinal eontents. That still other meehanieal infliienees acting ln»u 
within and without, such as vomiting, fon^^d movements, cspecdally 
too early sitting up or getting up, violent expulsive eftbrts and strain- 
ing at stool and in mieturition, may exert an injnrions effe(^t, can h(^ 
comprehendtMl theoretic^ally, and the possibility of their exercising siicl) 
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ij, action is, iiri fortunately, too often (lenionstratcHi at the bedside, 
piclctic (UTors, with seeonilary gastro-intestinal cjatarrii and abuornuilly 
iin ivas('d jxrristalsis, arc with equal propriety to be held resi)onsible 
ill certain cases. All these ]>oints cannot be too c'learly kept in mind 
|,V tlic voiing physician, in order that he inay as fully as possible shield 
Ills patients from injury at a eriticial jieriod. While in a few ceases 
rupture must inevitsibly take place; in consequence of the extent and the 
depth of the ulcerative process, in the overwhelming majority of cases 
rlie conditioiis are fortunately such that, under the most favorable cir- 
emustauces, with careful obsei’vation of int(;rnal and external ])recau- 
tioiis, (‘V(;n deep ulceration may uiKh*rgo cicatrization, and even minute 
p(af<u’ations may be render(‘(l harmless by timely adhesion with adja- 
cent organs. It is a pai’ticularly ilisturblng fac;t that perforation may 
.still take place at a late stage of the disease, after the usual period 
\vli(ii (‘xlbliation of the slough is completed, and even at a time when 
the patient appears almost convalescent. This unfortunate; accident at 
times occurs in Peyer’s patches and solitary follicles which exhibit a 
re<‘ru(les<?eiice of the specific lesions at a time when the majority of the 
iilciMs arc; in proc.*(‘.ss of healing or have already undergone eicatriza- 
fion. In otlua* cnises imijorfeetly ei(;atriz(;d nlc^orated areas, es|)ecially 
those with very thin floors, may subsecpiently reopcui and undergo per- 
toraliou. Finally, the indefinitely protnic^ted so-called sluggish nickers 
may lx; a sour(;<; of great dangca*. 1 have, for instance, observed per- 
forative ])eritonitis devedoj) aft(*r the fiftieth and the sixtieth day of the 
di.-^ease, in one; instance^ evcai after the liuiidrcMlth day — warning f(»r 
patients and their friemds, who often cliarge tTic; physician with pc'dantic 
rigidity of supervision during coiivalcscencx;. 


Sm li late perforations arc emphasized also l)y other writers, namely, 
bonis, Murchison, ( Jriessingcr, Niemeyor, and others. Among these, Oric;s- 
jmger considers the sluggish uleei’s as es|>ecially dangerous. That possi- 
Hiitv of perforation exists throughout quite a long time is shown hy the 
o*Mo\ving figures: 

^ Of f ,5 cases of perforation that I have analyzed, this ac(adent occurred 
tim eleventh and the twentieth day in 28, from the twenty-first 
‘V 1C tliirtieth day in 31, from the thirtv-first to the fortieth dav in 18, and 
llic fortieth clay in f>. 


1 he; trc'cpieucy of perforation of the bowTl may, precisely like that 
|‘f intcsiinal hemorrhage, be extremely variable at different times. I 
observerd epidciriic;s In which the condition was quite rare, and 
‘ which the cases were exccHMlingly common. This fact probably 
the extreme diversity in the statements of various >vriters. 
what this temporal valuation in frequency depends is as yet 
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unknown. The degree to which the nninlxjr of cases of perforatioji 
may at times increase is sliowii by an analysis by Murchison, who imtMi 
perforation in 21.2 percent, among 1G5 autopsies in cases of typhoid 
fever. Althougli IT(\sehel ^ observed only 56 cases oi‘ perforative peri- 
tonitis (4.1 pea- cent.) among 1271 autopsies during the years froi,, 
1840 to 18411, this iiumlHir is distinctly less than that usually en- 
countered. Broiiardel and Thoinot,- who aiialyzcMl 1721 autoi)sies 
from Englisli, French, and Gcrniaii sources, found perforation in IlM) 
oii^ses — ll.Oo per cent. Griessingin* noted perforation in 11 — 11.01 
per cent. — of 118 autopsies made by himself. I have j)ersonallv 
observed cases — 16.17 per <‘ent. — ^among 575 autopsies (Hamburg- 

Leipsie). It will therefore not be an exaggeration to assume that in 
from 1) to 12 per cent, of all fatal c‘ases of typhoid fever death results 
from perforativ(‘ peritonitis. 

The p(Mventiige of deaths due to perforation in the Johns Hopkins 
Hospital during the |)a.st ten years is w)nsiderably higher than this. Of 
6J dejiths, 20 ('11.7 per c(‘nt.) were <lne to jxTforation. 

Fortunat(4y, the absolute lre<|iiency of perfomtion, making alh)wance 
for temporal and individual variations, is distinctly less than tliat of 
intestinal liemorrhagc*. I believe that under the most nnfavorabh' cir- 
ciimstances ])erlbration oeriirs in not more than per cent. ol‘ all easrs 
of typhoid fev<;r. In my Ia*ipsie statistics (0)26 ])ati(*nts) tlie proptn- 
tioii was 2.2 per cent. In Hamburg it; was 1.6 per (‘ent. among 40IM 
patients. The estimate (»f Griessingcr, who observed ]K»rforation in 11 
cases — 2.2, |)er cent. — among 600 of ty])hoid fever, is in agreement with 
rny own. 

Among 829 cases <»f typbohl fever in the Johns Hopkins TIos|)ilal, 
there w<‘re 23 (2.7 j)er ec'iit.) cases of perforation. 4^v(^nty of tlu-e 
were fatal, and 3 rc'eovored following operation. 

Age, sex, and social condition do not occasion such imirkod ililfer- 
enccs with reference to th(» dang(.*r of perforation as some observers, 
upon the basis of an insuftuaent number of cases, state. In general the 
conditions are analogous h) those in conneetioii with intestinal lain- 
orrhage. I believe that children, especially under the age of ten yeai’s, 
.‘ire loss commonly atbickcd than adults, and I base my opinion botli 
upon, a rather large personal experience and upon the statements ot 
Topin, ]{illi(‘t and Barthez, Rocher and Henoch. The probable n^ason 
for this is the geiUM*ally slighter intensity of the intestinal afleetion 
children, whuih has uIiXMidy been mentioned in the consideration <>1 

' Zeit. d. Gcsdlsdu d. Ae^'zie s. IVien.j 1853. 

* La ficvre hfphmde^ Paris, 1895, p. 79. 



SYMPTOm AND COMPLICATIONS. 


231 


licnini-riiage. Among adults, those between eighteen and forty years of 
nM’ are especially j)redispos(Kl to perforation. A (‘tor the fortieth your of 
life the oiieiirreiico is relatively less eominoii. The contrary opinion, 
ociMsionallv expressed, that later life is in turn more predis[>ose<l, is 
not in a<H!ord with iny exjxa'ieiieo. 

fii g('neral, m<ni ap|>ear to be atbicked by perforation more fre- 
onentlv than women. This is by no means dependent ii[)oii inequality 
ill the development of the specjiiic intestinal lesions in the two sexes, 
hut prol)al)ly upon the fact that, with equal chances, men are more 
iinfavnral)ly influenced during convalescence by rc^ason of previous 
dernngcauent of tlie digiiistive apparatus, due to diet and iiunle of life, 
ilian are women, and often also by coming under treatment late, as well 
:is hv greater inn>atience and carelessness during cunvaleseence. 

Witli regard to social ]>osition, |)erf<»rative peritonitis iindonbUHlly 
oecnrs ratlurr more frequently among the poorer (dasses, probably in 
n)ii.si‘(|iienee of the less favorable conditions of living and of nutrition 
aiiieiig th(‘se classes, and also on aecoimt of* the less effieient nursing 
iiiid cart* devoted to them. Hiis is in aiiconl with my observation that 
(lie oeeunvnee of perforation is more frequent among ajubulatory and 
mil(l(‘r (rases iu the pooiw elasses. 

MuiTliison and Griossinger probably emphasize unduly predominance 
ot* iKM loration in the male sex. 1 have noted periods in which this difler- 
< 1 appn?ciatc, was not present. Thus, in tlu^ yeitr 188(1-1887, in 

l[:iml)urg, lioth sex(?s were aftected almost equally, and in the year 1887 
i«rin.'des even somewhat more frequently. 

Symptoms of Perforation, — The conipli<*ation often octairs 
<]iiite suddenly and nnexp<‘etedlv', without previous noteW(>rthy injurious 
;nnnen(:(s. At tinu's it is preceded by more or Ic'ss ill-defmed distiirb- 
namely, increascMl abdominal tension, colieky pain, borborygmi, 
and diarrliea. rntestiual hemorrhage of greatca* or less amount is not 
uirdy an indmation of impending breach in eonti unity. That this is 
ran* is shown hy the fact tliat of 30 cjases of perforation iu the 
dnlnis Ibipkins Hospital, 6 have been priHM.‘dcd or accompanied by 
h<iMnrrliaoc. tiiue when jxrforation oemrs is at times (piite 

dilinitcly stilted by inttdligent j)atieiits. They complain of sudden 
t‘il>l)iMg |):nn, even of an actual sense of lacirration. 

In tlu* great majoi’ity of erases the jx^rforation is soon followeel by 
X nnniial pain of rapidly progressive intensity, which can be rccog- 
^•’^ed as due to peritonitis from tlie fact that it is greatly inereastHl 
^ **i*‘ntl)ing, oil passive and active movement, and on pressure and 
I ^ p dioii of the abdomen. In some cases the patients refer the 
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jK)int of origin of the pain to the right hvpogt\strimn. The majoritv, 
iiowever, nre unable to <lesignate any definite situation. Siruultaueou.slv 
with th(‘ onset of the pain, freipienlly even preceding it, there oecm* 
distressing retelling and vomiting, in consequence of whi(?h tlie gastric 
contents, whic^h arc* more or less inarkiHlly changed, and often (contain 
the ingoshi to which the accademt is due, are evacuated. Soon oiilv 
small amounts of mucoid bilious matter are expelled with the distress- 
ing retching. 

The abdomen mnv becomes progressively more distended, at finu‘s 
to an extreme degroi*, so that the cutaneous covering of the abdomen 
appears smooth and glistening. The markedly elevated position of 
the diaphragm thereby induced, in ci.>njunction with the peritonitic pain, 
greatly interferes with breathing. Tlu^ bowels are generally consti]>atc(i 
from the outset and remain so; also, flatus is passed less frcijiiently, 
if at all. The <*ause of these disturbances, the paresis of the muscular 
layer of the intestine, soon attains a high degree of intensity. The 
vomiting not rarely acquires a foml (^luu'actcr, so that tlie entire condi- 
tion suggests the existence of ileus, and for which it may indi*(Ml he 
niistakeri by those of limited cxpcrieiice. Although the symptoms 
described arc genm’ally attributed to the piu’itonitis alone, at tinny, 
espeinally when the peritonitic process originates in the vichiity of 
the ileocecal valve and the lowermost portion of the ileum, an<l is 
particularly localized in tliis situation, there may be actual occlusion of 
the lumen of the bowel, and thus true ilc'iis. 

The general condition of the patient (dianges approximately in cor- 
respondence with the local manifestations. The features b(i(?onie drawn, 
the nose pointed, the extremities livid and cold, and the face and the 
body are oftcMi (M)vered with <M)ld sweat. The (condition of the jailsc 
soon becom(\s pofw, so soon that at tilings it may bo the first indie^ition 
of the grave significance of abdominal ])aiu of suddiai onset. 1 he 
pulse becomes frecpu’iit, irregular, and small ; then thready, scarcely to 
be (M)nntefl, and frequently, at a time when the patient is still conscious 
and the friemls an 3 still hopeful, is no longer palpalde at the radial 
artery. When perforation with general pentonitis is present, tlu* 
l)ody-tem])erature rises, as a rule, but litth*, in an irregular manner, 
or not at all. Only toward the end is rapid (*levatioii to an extreme 
degrtH* sometimes observ(*d. Most frecjuently a more or less rapid? olh'ii 
abrupt, d(H»lino of temperature to far below' the normal occurs, and per- 
sists until deatli. In some cases, especially those with subsequent 
elevation of temperature, I have observ(*d a chill at the outset. 
this is lirought about in the individual case, and which kind i»l 
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|,itionts exhibit high, and which low, tc‘mp(?r.itiirc8, is not yet wholly 
Av-ay to me. 

Ill the severest cases, tliose in which the intestinal contents, poured 
oiit of large openings, soon delugt^ the entire abdominal <*avity, the 
svDiptoms describetl, intensified to the niaximutn, occur synchronously. 
(\>ll:ips (3 then appears t4) develop abruptly, the pulse becomes iiiipercep- 
rihli*- (luring the first few hours, and tlie temperature falls below the 
n(»riua1 with expial rapidity. Often the abdomen does not beciome 
fiisti'udcd, and th(» |>eritonitic pain is absent, a circumstiiiice that greatly 
increases the dilHc^ilty of diagnosis even for the expert cliniciian. The 
majority of these pati(?nts, unfortunately, l■etain perfect con.sciiousness, 
some until immediately before d(?ath, which may take place before the 
tcnninalion of the first twenty-four hours. 

When the course of the peritonitis is less rapid, the patients may 
cv(*ii recover somewhat from the primary shock, the pulse may again 
become fuller and slower, the tein|H'r:iture may again rise, though 
rari'lv, it is true, as has been mentioned, to any considerable lujigbt. 
rnfort«mat('ly, tbc ho])c thus aroused is almost always deceptive; only 
nirely does the peritonitis be<x»me locjilly eireuinseribed. It (extends 
wiihout restraint, and the hx-nil and general symptoms iiuavase acc^ord- 
ingly, until death o<!eurs in profound collapse at the end of the si‘e^)nd 
or tlu* I bird or, at the furthest, on the fourth day. The cases of severe 
oiis(!t scarcely ever live b(?yond this time. 

More protracted easels may occur in which, in conserjiience of the 
fnrni or the s(?at of the j)crforation, as, for instan(?o, when there is a 
singli? or a number of minute cribriform openings close together, minimal 
arnoiiuts of inlcstinal (contents may slowly escape, and temporary adlio 
sioiis prevent tin* diffusion of the infeetious material throughout the 
entire peritoiu^al cavity. Unihu-simh eireiunstaiuM^s, rapid progress and 
eoinjiU'ti? (‘cssatioii may alternate. It is in such eases, also, that, in 
ndditioii to the general peritonitis, one or several partly encapsulated 
k>ei of pus ure found in the right iliac fossa, behind the liver, in the 
tnu* pelvis, or in other portions of the abdominal cavity. Patients pre- 
such (conditions may live tor six or eight days. I have [)erson- 
ally se(sii a few leases in whieJi death (X^curred on the ninth or the teiith, 
<*\vii on the eleventh, day. Those are horril)le days for friends and 
I'hysic.iau^ with alternation bctwtx^n fear and h(^j>o, the batter being finally 
always unmilized. I cannot believe in .spontaneous recovery 
fioni universal perforative peritonitis, such as has been reported by a 
observers. In a number (^f my own cas('s terminating 
•'^’‘ril)ly and suggesting this possibility, f would consider them rather 
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as eases of cireiiniscribed, although at tinu's (juite extensive, [KTitonitii* 
affections, wliieh exhibited es|>eciud severity of the initial shock on 
account o{ iialividual causes. 

Barly Diagnosis of Perforation. — Considcn'ing tlu* very pujin- 
ising results that have been obtaiiunl from o|)erative interference in 
eases of perforation, and since goml results are mainly dependent upon 
(*arly recognition of the condition, it is extrcMiiely desirable that tlic 
|)hysicia?i should learn to n^cognizc the symptoms ol* perforation, par- 
ticularly of its onset, aj)art from those of the eonseentivc perl ton iti.-. 
Of all early symptoms, ])ain is the most (Huistant and important. 
M«*Crae ' has most earefnlly stiidunl the cpiestion of abdominal pain in 
typhoid fever Avith sp(*eial referenee to its <*har:ieter in perfdmtion. 
Perforation occurred in 13 of his eases, and in all of them pain Ava^ 
present and seemed severe. In 10 of these eases tin* j>atieiits had 
been previously (|UU‘t ajid (‘omfoi'table, ami were suddeidy seiz(‘d Avitli 
seA’(*re alHlominal j)aiii, Avhieh in 1 eases Avas severe enough to make tiu* 
patient cit out. lu the remaining 3 eases lhe])ain AA\as |)rescnt for sonn* 
days l:>eforo the perforation o<;curr(‘d. In 11 (ras(‘s of 21 reported hy 
Shattnek, WarnMi, and Oobb,^ there aa'us i‘arly warning ]>ain — earlii*!* 
by a definite' miinlxT of bom’s than the severe sym|)toms.” It may lx* 
sjud tlud a sudden onset of ])ain demands the most eandiil examinati<ni 
of the patieiit and careful noting of evc'ry symptom. Aft(‘r onse*! the 
pain is nsnally not constantly severe, but is ]>aroxysmal. In s(niu‘ 
cases the pain may be present for several hours Indore the onsc^t of ten- 
derness and imiseh'-spasm. In many eases, howcA’er, Avith the niisef 
of pain there is tenderm?ss, usually loc*alized, most often situated in tlu 
right hypogastrinm. Assoeiat(*d with this teml(*rness there is nsnally 
SOUK? rigiility or spasm of the abdominal mnsel«‘s, especially of the right, 
rectus, and limitation of the* abdominal respiraton’ movciiients. Tlu'S«' 
latter signs, Avbile not certain, are of tin? greatest importance Avhen taken 
in connection Avitli the other symptoms. A sudden fall of body- 
hanpeuitnre, when ])rescnt, is a A’crv eharacteristic symptom, hut its 
tre(|uent absence, and the fact that it occurs frcqiKMitly in ollui* condi- 
tions, sikJi as h('morrliagc, make it an unreliable sign. V<imiting is an 
impoi’tant syni]>tom Avhen ])rosent. Increasing distention, as shown hv 
the gradual rise of the h»w<u’ line of he])atic dulness, AAdiurh sluaild be 
marked out at short intcrx’als in suspicious oases, is an important, 
though usually sorncAvhat later, sign. It must also be remembered that 
the nippo(!ratic. facies is not only a late occnrrcnce, but that the pinehe<l, 
<lrjiwii, anxious face? may be one of the first suggestive signs to the 

* Lor, cit, a Ronion Med. and Surg. Jour., June 28, 1900. 
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i.xjK ri<.'iK?ecl observer. Much attention has been given to the question 
ol'an liii’ly increase in the number of the leukocytes in the ])eri]>licral (ar- 
riilatioii following perforation. Many more observations will have to 
|)r nm<le before an absolutely accurate estiinatioii of the value ol* this sign 
1 m‘ <letefiuiiietl. Thaycu* ‘ wiicludes, from a study of this question, 
tlial perforation of the bowel is usually fi)llowed by an increase in the 
niniiher of the leukocytes in the peripheral eireiilation. This increase 
may l)e ci^isiderable, or may be slight and appreciable only in com- 
parison with previous counts; hciuxi the great importance of fr<‘qiient 
couiils nf the leukocytes during the course of the f(‘ver. Xnt iiifre- 
quciitly, following the rise there is a fall; and in a number of cases 
ilim^ may be no rise at all, but there may even Ixi a tall from th(j 
onset. ( Vmditions such as tlH\<e are indications of the malignity of t]\& 
inflation or the prostration of the patient. 

Operative Treatment. — ^To laydmi in ( Jenuany and AVilson in 
Aim ncji are due the crf^lit of first anJeiitly advocating openuion in 
casts of pcTfbrative jK‘ritonitivS. The American surgeons especially took 
lip (lie subject, a!i<l hav<^ been most (isirnest advocates ol‘ the utility of 
iliis procediiiH* (Finney/ .Keen,'* Cushing^). Tn 1891), Keen was able 
to c«»||c<*t from th(* literature 158 cases of operation for jx^rfonition in 
iNjihoid fev(n\ The rccovery-mt<‘, in the entire 158 eases is 2i>.41 per 
cciii. W hen this is eontrastal with the recoverv-nit<* in imoperah'd 
cases (not <»vcr 5 p(*r cent.), the value of the, proc(‘dnrei is evident. Of 
H) cases operatetl upon in the Johns Hopkins Hospital <hiring the past 
tew years l)y b'innoy, Cushing, and Mitchell, 0 reeov(‘red — 37.5 per 
cent. 

Tliat operation, when pe.rforiiUKl ejirly, especially if done undiT local 
»*ecaiu am-sthesia, as advo(?ate<l by Cushing,'^ is in itself not of groat 
<laiig(.r to the patient, even though at the time he is extremely weak 
ii'om the effects of the disc>aso, has been shown by numerous eases, ami 
< >P<‘cially by several on whom exploratory la)>arotomy was done and 
)H‘ribratioii found. These results have eorroboralal the statemenl 
AlikiilioZj made in 1881 : “ Tf suspieioiis of a ptaTomtioii, one should 
not wait for an exat^t diagnosis and for peritonitis t*) roach a pronounced 
degne- Init, on the eoiitrarj’^, one should immediately prxH'cd to an 
^ixploratory operation, whi(!h, in any case, is free from danger,^’'’ 

I have oI)served spontiincous recovery from perforative pciritonitis 

IFopkLis JTosp. Pep.j vol. viii. * Annals of Surgery^ Murcli, IS07. 
lour. Am. Med. Assoc., Jan. 20, 1900. 

Hopkins Hasp. Pep., vol. viii. s Philn. Med. Jour., Afarch 3, 1900. 

* Quoted by Cushing, loc. cit. 
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only in oases in whioli strong protective adhesions and encapsulation 
formed ab(»ut the site of perfonition, separated this from the remaininu 
larger portion of thv |K‘ritoneal sjie.‘ Such forms of cireimiserihed perj, 
toiiiris may also s(;t in violently with profound manifestations (»f sliock, 
and, especially when large fecal abscesses ar(‘ present, may be atten<K<| 
with most grave symptoms. Recovery may follow under such condi- 
tions as a result of timely surgical intervention, or of spontaneous rupt- 
ure directly oiitwaix.1, or into the intestine or other lu)llow viscus. 'VUv 
prognosis should, however, at best be dubious. jMany of siicJi cases di(*. 

Iti a number of eases I have obseiwed circumscrilKHl ])eritonitis 
develop with very slight local and gen(^nd symptoms, and progress ipiite 
slowly, oft(Mi with remarkably little jmin, and with remittent or (‘V(‘n iiiter- 
ftiitteiit fevt‘r. Under such circumstances the conditions present con- 
sist ])rincipally in small abscesses encapsulated br*tween adherent coils 
of intestine, situated, however, in parts of the abdominal cavity accessible 
to operative iiitervcnti(»n only Avith exce(‘ding dilTiculty. If, under 
such circumstances, spontaneous nipturc with complete evacuation dr*cs 
not take place, this distressing (condition may drag ak»ng until the 
patient is relieved by deatli due to some further com})lication, or alh r 
months of sullering. 

An interesting position among the various forms of cireumscrilxMl 
peritonitis is ocxaipicd by the cuscs in which the process is local- 
ized to the right iliac fossa, and especially to th(j viidnity of the cecum, 
(sises that can be appropriately designated as typhoid perityphlitis or 
])aratyphHtis. These eases oecnr more frctpieiitly than is generally hc- 
lievc<I, and may be looked upon as typical proe(\s‘<es, since they originate 
from portions of intestine ospiKually involved in cases of typhoid fever. 
That in such cases miiiut<? openings of perforatiem, or even oxtrem<> 
ulcerative thinning of the intestinal wall without actual ])erforatiou, 
may permit the escape of the inflammatory irritants, is readily eom- 
prehensiblo in accordance with previous statements. It is inten^sting 
to note that the site of the lesions in question corresponds with that 
of the usual inflammation of the ceenm. In the presence of typhoid 
perityphlitis, {perforation of the vermiform appendix, which, it is well 
known, is quite g(*nerally involve<l in the medullary iufiltnition, plays 
an important rtVe. Also, in the cecum itself, especially in the neiglibor- 
hood of the valve, as Avell as at the junction with the ascending colon, 
T have in a nninher of instonoes found deep ulcers with minute perlb- 
rations to be the cause of circuniscrihcd inflammations in the right iliac 
fossa. 

I have observed typhoid perityphlitis during all stages when {peri- 
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r«)MitJS is likely to develop, with greater relative frequency, however, in 
tlio later stagt^s of the disesise, and even during convalescence, in one 
iii^i inc(? on the eighteenth, and in another on the twenty-first afebrile 
^l^y ( IkuiuJ and (ionzoimec* have made similar observations. The 
|jK‘al svmptoins are like those of ordinary intlamnuitorv processes in the 
ilia(^ f<»ssa, uaniely, painfid circuinscrilxHl infiltration, at times of mode- 
rn* (‘xteiit, at other times more extensive, occasionally quite indurated; 
this, it appears to me, more readily and more nipitUy terminates in an 
abscess than in cjxses other than typhoid. Precisely as in these other 
(‘ases, the aifeetion may assume the characters of both perityphlitis and 
paratv|)hlitis, or of a combination of both. In one insttiuce in private 
practice I observed the dcivclopment of a retroperitoneal abscess, which 
was successfully evacuated through a lumbar incision. 

Tvplioi<l perityphlitis is in>t alone of theoretic interest, but it is 
also a comlition of practical importance. This is true especially from 
the diagnostic standpoint, and here, above all, it is of importance when 
tlu^ allcHition occurs in association with slight, ill-defined, at times 
|)rntracded cases of typhoid fever, or in the course of an atttick of 
ambulatory typhoid fiiver. 

Thus, I have observed cases in which, during residence in the hospital 
Pol lowing a period of general malaise of from twelve to fifteen days^ duration 
or longer, with irregular fever, unattended with diarrhea and roseohe, but 
with recent enlargement of the spleen, perityphlitis developed, whi(*h then led 
to a correct interpretation of the csoiiditioii. Tii other cases that came under 
ol)^orvati<Hi with the simple diagnosis of jxerityphlitis, the history of a general 
Tohrile disease having preceded the local inlhimmatory ]>ro(»ess, and having 
Insictl sometimes two or three weeks, fiivit aroused suspicion of typhoid peri- 
typhlitis, which 3 uhse(|iieiitly was verified either hy the further typical course of 
tile disejise or by the occurrence of a characteristic rtdapse. I have ol>served 
cMses of typhoid perityphlitis in Berlin and in Hamhiirg in private ])raetice 
as wtill as in hospital practice. Unfortunately, no reference is made to this 
‘subject in the statistics of Schultz. Six of my cases from the Ix‘ipsic clinic 
an; reported in the dissertation of Olos (1892). Further, Schbnlein ® and 
RikiUusky ‘ meittion the condition in question. Oriessinger and Ulivostek 
also were aware of its oc(airrence. Recently, it has been mentioned in the 
disr^ertations of Laugheld, Schneller, and Holscher.* Cases of typhoid peri- 
lyplilitis, such as have been described hy Besnier and Follet, belong in this 
category symptomatically, hut not etiological ly. These were eases of ordi- 
uary perityphlitis pursuing a septic course. They are eapalde, it is true, of 
<‘aiisiug groat rlifficsulty in differential diagnosis. Tims, I ean recall a case 
uo-lv;r my observation in which, during the course of the disease, inlercairrent 
*uiilateral parotitis appeared to he especially indicative of ty|)hoid fever. It 
«U ).si;rpieiitly proved to be a septic metsistasis from a purulent focus in the 
‘ ‘ ‘ossa. 


* 7V„V, Parii*, ISftl. 

Mrrbwh der pathulogischen Anatomic. 


* KUn. VnHesn}igc)i 

* Loc. cii. 
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Coniparativoly Vitth Is to Im^ said <?(nicernin{r tlie oases of perijonitis 
ill ooniieetion with iuflaiDiiiatioii, softening, and nipt lire of other abdom- 
inal organs, to wliioli oonsideration has already been given. Some, 
parti(;iilarly those dia* to rupture of tlie spleen and the mesenteiir 
glands, almost always es<?ape (^orreet clinical interpretation, 'fhe rmv 
instances (»f perforation of the large biliary passages or of secondary 
abscess of the liver can generally only be susjieeted. 

ALTERATIONS IN THE RESPIRATORY ORGANS* 

These are among tini most frecjiient ami tla‘ most varied disorders in 
the lourse of typhoid fever. They consist in part ol* actual conijilien- 
tions and seipiels, in part of specific, alterations dependent upon the 
liacillus of Eberth and its products. A sliarp dilferentiation between 
tla^ two sets of conditions is not, as yet, possible; it is, however, prob- 
able. that the extensiv<‘ catarrhal and certain inflammatory alterations 
in the respiratory organs especially belong etiologically in the second 
eatigory. 

Alterations in the Nose and the Nasopharynx. — lln* n(^<(‘ 
and tln^ nasojiharynx (piitc generally exhibit at the Ixginning and at 
the height of the disease tin* condition <»f so-(‘alled dry catarrh. 11ie 
mm*ous Miembi-am.‘ of the nos(^ is likely to be i*edd<‘ned .and spongy, and 
it fre(|uently exhibits a dark-red, vedvety swelling, e.speeially over the 
turbinated bone. T\w secretion is, under such (^omlitions, (juit<» mod- 
erate, and the orifice ami anterior portion of the nasal cavity are ofh'n 
covered with a fuliginous deposit. If the nasal cavity be V(*ry narrow 
normally or in consequence of congenital or acquired changii in shape, 
its p(»rmeability may be greatly diminished, with resulting pathologii^ 
mouth-breathing, the consequences of which are doubly injurious to the 
typhoid jiatient. 

From tlw? syni|)tomatologIc standpoint, it must be emphasized that 
the ordinary symptoms of coryza — sneezing, increased secretion, con- 
junctival catarrh — are among the greatest ex(.*(;ptions, at least in 
moderately severe .and sevfjre cases of typhoid fever, and may h** 
tliroAvn in the balance against a diagnosis of typhoid fever. Scviar 
infeetioiis (omlitions with a predominating coryza gcMierally have soim^ 
'other significance. Tender such circumstamjes typhus fever and infln- 
enza especially would h.ave to be considereil. 

'Fhe hyjieremia not rarely becomes so marked that even on merely 
blowing the nose bloody mucus is discharged, or small amounts ol 
blood gain entrance into the ujisophaiyiix, which, when €'X{)elled in tiir 
form ofcsanguinolent sputum, may give rise to unnecessjiry alarm. (init*‘ 
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iVniiu iitly the fragility of the blood-vessels of the nasal mucous membrane 
j, Diarkcd that actual profuscj epistaxLs (xjcurs. This is observed by 
[‘ii- the more frequently during the period of incjubation aud in the 
Ixurinning of the febrile stage. 1 believe that oO per cent, of all eases 
oi* c pistaxis during tyjdioid fever occur at this tiiiu;. Nose-bleed is less 
lV<M|ii(Mit at the begiiuiing of the second week, while it is uiicominon at the 
|n*i«»lit c)f the disea.s(^, becowiiiig again somewhat more lre<pieiit during the 
last *lays of the fever, in the period of steep curves, and during coiivales- 
Bleeding from the nose may be repeated scivca-al tiiiuis within 
short ])eriod, and it may o(^aisionally l)e so profuse that, in spite of 
ajiparent amoiiorali<Mi of the cqndition ol tlie patient at first, it may 
givatly depn'ss him ; and when it o(icurs at a late period in the febrile 
stage or during couvaloseencc', it may be directly a source ot danger. 

Ill a nmrdier of instances I have observed patients under such conditions 
mluriMl to an alarming state of debility. In one (*ase in private practice 1 
was cuinpelled to resort to suhcutaneoiis infusion of hlooil, and in another to 
iiilroduce saline infusion beneath the skin, in order to overcome the iinpendiiig 
Jiing(‘r. Licbermeister has observed 2 fatal (!ascs, and Strumpell 1. Tam- 
|Mijuide of the nose, even from behind with Belhwjq’s eauuiila, is not at all 
rarely necessary. 

It may he mentioned fnrtlicr that nose-bloed plays a not unimpor- 
tant nVc in the cases of hemorrhagic ty|)hoid fever, whic;h, fortunately, 
oi i ur but rarely, and are attemleil with such a grave prognosis. A])art 
from lliesc hemorrhagic cases, which niay occur at any age, young per- 
siMis are |)artieiihirly likely to ha attacked with nose-bha^l ; children 
under the age of ten years less commonly, it is true, than older ones. 
I'pistaxis, in my expcjrieneo, rarely occurs after the fortieth or forty-fifth 
}<‘Jir, and it then occurs almost solely in persons presenting other pre- 
di.'ipo.sing conditions, either local or g«*neral, as, fi»r instance, chronh; 
alcoholism. With regard to the frecpiency of epistaxis in general, it 
niay he stilted that t have observed it in 6.5 per cent, of 1700 cases 
in\'c.stigated as to this point — proportion that approximates that found 
by I iiclxa'incister (7.5 per cent.). 

fh*oupous and diphtheric affections of the nasal mneous membrane, 
"hitrh are rather frequently rnentiomd in older wTitings, I have observe<l 
''»th extreme rarity in cases of typhoid fever. When present at all,* 
liny oeeiirrcd almost exclusively in association with similar processes 

flic pharynx and upon the tonsils, in which they likewise occur but 
OXcoplionjilly. 

I^arynx, Trachea, and Bronchi. — If these stmetures of 
P’difuts witli typhoid fever are frequently examined, some spi^nginess 
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and redncsri of the mucous iiiernbraue will not rarely be found in tin* 
region of the false vocal bauds and the arytenoid cartilages, jjrohnhlv 
also slight discoloration of the true vocal bands, es|)ecially at tlich 
points of atlachnient, and rather at the posterior than at the autei inr 
j)ortioii. The laryngeal mucous menibraiu* also presents an appearaiii i. 
of dryness, 'flic voice of the patient under sucli carcunistaneA*s is 
uncertain, and somewhat hoarse. More i)ronoune(?d catarrlial laryu<>*iti! 
with especially markeil symptoms is, on the contrarv, not fre(iuent~ii, 
fic-t, it is almost as rare as marked coryza. Tins must again ho 
emphasized in contrast with typhus fever, in the diagnosis of whid, 
nasal and laryngeal catarrh is generally of impojtance. 

Of great importaiKie, on the other hand, in eases of typhoid fever, 
are more profound afteetions of the larynx, ideenitioii of the imieons 
nieuibrane, and perichondritis. The octMirrenee, seat, form, and (Munse 
of these eomlitions are so typical that the (|!iestion aristas, Are tliey, 
Iroiii the etiologie stand|)oint, a part of the typhoid fever itself? 
Although little is as yet known in this eomieetion from llie bne^terio- 
logie stand])oint, an alRrmative eojicliision with regard to some of the 
alterations is inn^t probable for a number of reas«)ns. As is known, 
there have been demonstrated (Cornil ami Hanvier, and others) in cases 
of typhoid fever, upon tlie ])osterior wall of the larynx, between the 
|K)ints of attachment of the vocal bands, in th<^ vicinity of the arvtcnoid 
eartilagos, and upon the epiglottis, especially at its base, fonnatioiis 
winch arc to be looked upon as reeently infiltrated lymph-follicles, 
comparable with similar lesions in the intestine and in other portions of 
the body. As previously mentiom*d (see section on Pathology), Schultz 
has been able to demonstrate the typhoid-bacilli in tlu'se follicles in llie 
larynx. T^ike tlie follicles in the intestine, tlu'se exhibit a marke<l 
tendency to undergo necrotic destmetion, so that tllereby a means is 
afrord(*d for the development of more (»r l(»ss dc^ep and extensive nh;f‘i‘s. 
The frequency with w^hich ulceration of the larynx takes place* in tiiis 
manner, and how often it is due to other (rauses, can at present not he 
decide(l. It is certain, how-evcjr, tliat diphtlieric^ and pseudodij)htlicric 
affec^tions, wdiicli often w^ere lu*ld ri'sponsible by earlier wu*iters, liavo 
gmdnally become loss frequently a eanse of Ibis condition. 

Another mode of origin for ulceration of the larynx, however, 
appears quite frequent. Thf? condition then results from smalh at 
first shallow’, fissures and erosions upon the postero-intemal wall of the 
larynx, between tlie arytenoid ciirtilages and the points of attachment 
of the vocal bands, wdiich lesions, obviously, develop as a consetjiKSH'C 
of the ^qiorcmia and dryness of the mucous membmne and the increas«?il 
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i .^pirilory iuttivity and frequent cough/ When such small fisstires and 
,itlii lial excoriations have once developed, tlui process, owing to the 
to tissue-degenerixlion at the lieighl of severe atiaeks of typhoid 
f,‘vcr readily extends, and if unfavonibly situated and accompanied 
l)v otlu‘r complicating conditions, attiiins a considerable deptli. 

llotli the ul(.*ers resulting fnaii the necrosis of follicles, an<l those due 
t(, lissures and erosions, may involve and peiu^trate the mucous mem- 
to a varying extent. When they involve its entire thickness, 
|H‘rii*hondritis with perichondritic abscesses, and even rather extensive 
necrosis of cartilage, with correspondingly severe, dangerous, and, under 
the most favorable circurnstaiujes, protracted se(juels, uuiy result. 

Wlicther such deep uh'crs can, by reason of their mode of origin, be 
designated tlccubital in tlie stri(;t sense (Dittrich) — as has been done by 
earlier writers — dpes not appear to he definitely determined. I believe that 
ill the present day a correct (ionception cannot be formed of the mechanism 
hv which siieli ulceration is brought about. 

I'hc sc'at of the laryngeal ulceration is conshint, almost typical. As 
has l)een mentioned, it is most frequently situated uj>on the posterior 
wall of the larynx, extending at times to the coutiguons jKU'tions of the 
artachments of the v<»cal bands, in the latter situation, it is true, almost 
s<»lcly in tlio form of slight erosions. Willi this scat of jirodilection for 
the iilceratioii is associated the fact that secoinlary perichondritis and 
necrosis of the cartilage? involve in the majority of cases tlie cricoid 
and arytenoid cartilages. Typhoid ulcers ap|)car to be quite rare at 
other situations in the interior of the larynx. I liavc in one instance 
ohsTved, in association with ulcemtion upon the posterior wall, emsion 
of the h*ft ventricular baud. 

Ulceration occurs not much less commonly upon the epiglottis than 
it does upon the posterior wall, but in general it is there much less deep 
andj(^ss extciisiv^c. Under such circumstances laryngoscopic examina- 
tion often diseJoses niimorons snndl shallow, ragged, ulcers oceaipying 
tli(? margin of the epiglottis. I have fmpicntly observed thorn in asso- 
^‘lahnii with follicular swelling and ulceration in the throat, esj>ecially 
with the pwuliar erosive inflammation of the soft ])alatcarid the tonsils 
provionxly mentioned. Quite c4)minonly the ulc(irs ext(!nd down to the 
<‘:ol.?higc* and cause exfoliation of small portions. Only exci'ptionally 
^locs <'xt(iisive necrosis of the epiglottis take place, leaving large defects. 
h>|»CMrially severe eases of this kind have been recorded in the literature 

Moore/ West,-* and others. I have personally observ^ed at juihqisy 

>'-K also Stork, Klinikiler Krankhnten dex Kehikopfex, Vienna, 1880, pp. ^59, 260. 

' P<M. Soe., 1883, vol. .\x.xiii., p. 38. ’ » Hid., p. 37. 
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ill one instanec clestriietion of one-tliiril of the epiglottis by necrosis, 
and in another instaiKHi neurosis of more than half. Nev^ertheless, apait 
from these extensive lesions, alfec^tions of the epiglottis arc by no iiujuis 
so dangerous as those of the interior of the larynx. They are often imt 
even noticed by the stuporous patient, and often become apprecinhh^ 
only through difficulty in swallowing. Only in eases in which thu(*oii- 
stitutional condition is grave, or whore very (!xt<*nsive defects exist in 
the epiglottis, does aspiratiiin-jmeuinonia develop. 

The iniich more frequent jirofoiind flisturbances due to ulceration 
of tin? intenVir of the larynx are of varied kind. Before tlic nletirativi* 

jiroeess ext(‘nds d(H'ply — more fnjqnently, iiMlee<l, if this is the ease 

edema of tlie glottis may dev<4op. At times it ap[)ears quite uiiex- 
jw^etedly, and then inereasos with such nqiidity that <.*ven in hospitals 
siiffoeatiou has oeeurn^d before tmehootomy could be performed. 

A further serious danger resides in the possible devc'lopinent of 
periehondritie abscess and ru'crosis of cartilage. The cricoid cartilage, 
which is most frequently involved, may be d<‘stri)ye*I throughout almost 
its entire exhmt. Next to it in frequency th(» arytenoid cartilages arc 
involved, and are freipiontly batlied in pus and jiartially or wholly oxlh- 
liated. In one instance 1 obsm've^l expeeloraf ion of an entire arvl<‘noi<l 
cartilage ; this sometimes occurs also in eases of typhus fever. That 
such jieriehoudritic. j)rocesses arc more likely than simph* ul(!ers to 
eaus(i marked tumefaeti<ui of the mucous membrane and stenotic iileina 
<»f the larynx is obvious. If, bowe.ver, in siieh eases the impending 
danger to life is avertiKl by tnielH*otoniy, the patients are still exposed 
to tile most s<‘nous consequences dm* to ext(‘nsiv(* ulceration aiul eorre- 
S})ondiiig loss of cartilage. The slighh*st of those disturbances consists 
in th(' necessity of wearing a cannula for a ef)nsideral)le length of time, 
and the persistence for a further pernKl of a ceihiiii degree of hoarse - 
ness. When severe cicatricial stenosis of the larynx d(*velops, sonio 
patients must eontimie to w(!ar a cannula permanently ; or in favorai>l«^ 
eas(.>s sorrKi degrcH' of imjirovement may be secured by long courses <>l 
dilatation with bougies. 

Kortniiately, S(;(*ondary snppnnition and gjiiigreno in the c(‘lhd:ir 
tissues of the ii(‘ek and its vieinity an* rare in connection with siqipa- 
rati VC perichondritis. In one instanec T observcnl purulent postiM*i‘>r 
rnc^diastinitis, and in a number of instjinces burrowing of the pus mt<* 
the anterior nu*diastinum. Quite exeejitionally (WilkcO, extensive 
eutuneous omphysc*ma, involving the larger ]>ortion of the body, h-*'' 
been deseribc'd In the scHpu'iice of ]KU’fonition of the thyroid cartilasiV- 

A\'hether typhoid pcTiehondritis may develop directly and iiidepcnd- 
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ntlv' without antecedent ulcioration of the nuicoiis rnoinbrane, as is 
Inlioved bv Jlittrich and others, is as yet nndcmonst rated. Ihit with 

leecjiiL knowledges w'ith regard to typhoid oste(»my<?litis and ])eri- 
o-lihs, the ([uestion can by no means be ignored. I have |)crsonally 
I iicountereil a ease in which, on careful laryngoseopic exaiiiinatioii, the 
^.rvteiioid cartilages, llit; e])iglottis, and the entire interior of tlie larynx 
w’rw found <;l(‘ar, w'hile (arcaimscribcd inflamniation of the tliyroid ear- 
tila'*^e. alteiidcHl from the outset with swelling of the anterior |M)rtioii of 
tli(^ nr‘el<, rleveloped. There resulted suppuration, burrowing of th<j 
pus hetweeu the deep muscles of the neck, and exfoliation of a porti(iii 

cartilage about threc-cpiarters of an inch u\ dianu'ter, folhjwed 
lliiallv l)V un<;om plica ted ree‘overy without stenosis or impairment of 
llic voice. On the whole, the thyroid cartilage appears to be by far 
the hast frecpiently involvt'd of all. 

The literature contains a large iminher of isolated (^ases of exteiLsive 
(yp!iui«l lUHirosis of the larynx. Extensive iieerofiiis of entire <‘artilages or 
of individual portions of cartilage have heeii reitordcd by PacJjiuayer/ 
I).d)r(»eu,- ( jilliard/* Sekrclan,* Dutheil,' ainl others. A colleclivc re])ort of 
thc.cascs <if severe typhoid involvement of the larynx (200 cases), together 
with 1 1 personal cases, has been ma<le by Luning.” He found alfeclions of 
llie larynx in almost one-tenth of all e:i!3es of typhoid fever that came to 
.iiitopsy. Half of thi^se consisted in simple sii])erlicial ulceration ; the others 
in more pr<»foimd ulceration, in part with necrosis of cartilage. The state- 
niiMits various writers with regard to the fretpiciuw of laryngeal iilcera- 
lioii vary <piite remarkaldy. While Murchison, who bases his opinion 
n|K»n ihe observations of denner. Trousseau, Jiouis, Bartlett, AVilks, and 
otluirs, as well as his own, designates it as an ‘‘ o(*<‘asional,” evidently not 
iri‘‘(iicnt. condition, llolfmann obscirved laryngeal ulceration at Basle in 28 
"f autopsies, and (iriessinger in 2G per cent, of his fatal «*ases. In 
Ilamimrg we observed extensive ulceration of the larynx in 37 of 349 
aijiopsics. 

itli rcfpu'd to tlio rn*<(iiciK*v of iilcH.^nttion of thc^ larviix in aofonl- 
:"><v with a^e ami sex, children a|)pear to be rarely attacked. Men 
'‘''hihit nlceratioii of the larynx fir more frefjueiitly than wouuni. 'fwo- 
diinls (d the cases iiiid(M* my observation oceurr(*d in men. In this 
antecedent predisposing influences pi'ohahly play an impor- 
^•uii y/Vc, (‘Specially (dimnie ])haryngeal and larvngiud catarrh, such as 
‘’<curs predominantly in men, largely us a result of smoking and of 
alcolioiisni. 

h is doubtful wJietlier ulceration of the larynx occurs with especial 

^ ^ f/, ll'iirrJn/i'qet' wed. Ge.^elL^ch., IS6'.). 

mhl J80‘», No. 21. ’ Ihid., No. 20. 

^ Angn.M. ISSa. 77//-.sr, Tans, 1800. 

Ij'.i nnd Tni(dii'astoiu>.‘<eii iiii A'l.Tliiufo des Abdouiiimltyphas und ihre 

f Arch. f. kthi, (%/>., 1884, Bd. xxx. 
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frequency in certiiin coiintrios iind localities. Quite striking diffcrem^f.s 
frequency, however, may be ol).served at certain times and during e.eri:ii.i 
epidemics. This is true of typhoid fever as well as of the laryngeal iih oi:,. 
tion of typhus fever, which at time^ may he a very c()nsf)icuous fcalinv uf 
the epidemic; for instance, during the last epidemic of typhus fevci* m 
Berlin, when 4 per cent, of all the typhus patients under my ohscrvalir.n 
presented more or le&s marked involvement of the larynx. 

The time of onset and the diinition of lamigeal ulceration in ilio 
course of tvplioid fev(T are extremely dilK(?iilt to determine, inasmnclj 
as the inild(?r lesions, as well as those that snbsecinontly pursue n 
severe course, are likely to be almost fret' from symptoms at the dui- 
sot. Tbe deejdy stuporous patients do not coni])lain, and the physieian, 
inuler siu^h eonditions, has little reason and opportunity for exanjinntirm 
of the larynx. It may .sahl in general that ulceration of the larvnx 
occurs eliielly at the h(‘ight of the disease and in tlu' latter part of the 
fohrile stage, prin<*ipally at a time when exfoliation of the sloughs and 
eieatrizatioii of the ulcers in the intestine are taking place. Tn isolateil 
inshmees 1 have obs(;rvod, both by larvngoseopie examination and at 
autopsy, ulceration of the larynx as early as the l)eginning of the tliinl 
week ; in one instance, even at the l)eginning of the soeond week, there 
was a d(H?p nl<!cr upon the posterior wall of the laiynx. 

When the airections of the larynx give rise to symptoms, these will 
be most variabl(> — ^^loeal pain, difficailty in swallowing associated with 
aspiration of food inh) the air-passages, irritative cougli on speaking and 
on d(^<*p breathing, hoarseness, and even aplionia. At times tljc synij)- 
tonis of acute edema of the glottis may set in (piite suddenly, l)efl»rc 
there is any reason for thinking of serious disease of the larynx. 
Ever}" typhoi<l patient Avith laryngeal symptoms should therefore bo. 
subjected to S|)ecial observation. This applies particularly to tin? 
throat and larynx in severe cases whei’c the patients are stuporous. 
AVith every increase in rc.s])init4>r}' fnMpicney, Avitli the develo|)menl oi 
dyspneii and cyanosis, involvement of .the larynx should, among oilier 
things, always he tliouglit of as a cause. More than one unfortiinato 
ease is known in which superficial 4)bserver.s attributed such synipfiuas 
to hronehitis, lobular pneumonia, or to the existing infiltration ol 
the lungs alone, and in wliieh the autopsy showed tliat death xvas due 
to ed<'ma of the glottis, for whi<?h tracheotomy should have been pci' 
formed promptly. In contrast Avith the jiro found (jonditions just refermi 
to, it Is comforting to know that in the large majority of eases ulconi- 
tion of the larynx remains superfieial, extends but little, and lual" 
Avithont sef|U(4s. Tlie laryng(;al affection should not therefore 
considered us of too grave prognostic significance. 
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Following the suggestion of Rokitansky, some writers, especially 
liic bVeiich, have applied the designation ‘‘ laryngotyphoid ” to those 
in whicli extensive laryngejd symptoms appear (piite early. I 
(onfrMered this designation arbitrary and sciircely justified. Some 
remarks ui»on ])aralysis of the vocjal cords will be made in the 


hiu‘ret*diiig chapter. 

Trachea and I/arge Bronchi. — In tliesc parts also dry catarrh 
or cafcuTh attended with but scanty secretion plays a certain role. At 
autopsy tracheitis and bronchitis arc among the conditions most cou- 
stnutly found (see Anatomy). These conditions are manifested clini- 
callv by diy cough, tenderness, and a sense of soreness behind the 
sleriiuin, and these symptoms are more fretpiently complained of since 
the tracheitis is likely to appear at the end of tlie first and the begin- 
ning of the second week ; therefore, at a time wlien intelligence is still 
preserved. On ausculhition, coarse, dry rales, sonoi*ous and sibilant, 
can l>e hoard. The superfir*ial erosions of the mucous membmue that 
aiH* encountered on post-mortem examination give rise 1(3 no special 
clinical symptoms. 

Diphtheric aftections of the tniehca and the larg<5 bronchi arc still 
mor(j rare than those of the nasopharynx and larynx. Griessinger 
n'fcrs to pseiidomembninous aflecitions of the larynx and the trachea 
in (‘ascs of malignant course, but I have never observed such condi- 
tions. Kisenlohr* has described a form of fibrinous bronchitis devel- 
(jpiiig as eai*lv as the end of the secoittl week, which extends into the 
.smallest bronchi and heals without txmiidieation. A fakd case of this 
eliaractcr is mentioned by Urault.^ 

Involvemetit of the bronchia,! glmids is often ob.scrvcHl at 
po.st-ni(»rteni examination, and is well known. It is doubtless analo- 


gous to that ol the mescaiteric; glands, and is pTObably specific, due to 
the bacillus of Eberth. In the cadaver recent medullary swelling of 
lh( glands is quite generally found, at times of such winsiderable extent 
th«it the jiossibility ot compression of the trachea or of the large bronchi 
ni (ousecjiiouee can readily be coiiceiveil. In sonu* instance.s in severe 
of ty piloid fever I liave, in fact, obser\"ed remarkably enfi^ebled, 
-‘it bieathing npou one side, w'hen no adequate explanation could be 
ul upon dmease of tlie lungs or the pleiini, and w'hlch pei’si.sted so 
tli.it neither ocxiluslon by mucus nor otluT transitory influences 
1 1 ** * * 5 onsid(ired the cause of the condition. The resjiirah^ry murmur 
of tT’ ' ''^****^inl again with subsidence of tlu* fever. I have lost no ease 
kind, and therefore do not venture to eon.sidor the (condition as 
klin. frock., 1870, No. 31. * Protjrcs 7 iied.. 1881, No. 19. 
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with certainty one of bronoliial stenosis due to glandular enlargc^im uj 
In a fatal case of oinpyenia 1 was able to demonstrate pyriilent-])nfn,i 
disintegration of a mass of bronoliial lymphatic glands as the |K)int tif 
origin of the complication. 

The catarrh of the medium-sued and smallest ramifi. 
cations of the bronchial tubes is a direct (ontinuation of il„. 
catiirrhal conditions present in tlie larger air-passages. By reason oi' 
the constancy of its occurrence, the [X'diliarity of its symptoms ami its 
course, I believe that it can be definitely looked upon as a spei'ific tyjihoitl 
symptom, and may be attributed directly to the action of toxins or of 
the bacilli. Although Murchison and siibseipiont writers do not attncli 
to it tills signifie-uice, and although the former even believes that li(» 
observed broiicliitis far more frotiueutly in eases of typhus than in tlio>e 
of tv|)lioid fever, tliis position is not wholly in a<*cordance with ihe 
facts. The bronchitis attending typhus fewer pursues its emn\se willi 
much niort? prononnceel symptoms, particularly more marke'd cougli and 
more abundant secretion ; while in cases of typhoid fever, by reason of 
the slight degree of swelling and sjxmginess of the mucous membrane and 
the small amount of secretion, cough is less frcunent anil less s(‘ver(‘, and 
cxp(K.*toration is almost always wanting. If, liowever, the patients are 
examim'd carcfnlly at the lieight of the febrile stages, jihysieal signs of 
bronchitis and bronchiolitis — at times, il is true, but slight — will always 
be deriionstrable in some degree. As early as tlie end of tlie fust or 
the heginning of the second wc^k, and from this time mi thronghont ilie 
entire febrile? jKTiod, rongliened, frequently erileebl(*d, v(\si(?nlar inspira- 
tion is audible, at times with prolongathai <»f expiration, and sonielinies 
with an abundance, ami at other times with a scarcity, of diy rales of 
soiiorons and sibilant epiality. 

The seat of such catan*hal conditions is es|K»(*ially in the lower lobes. 
Not rarely, and es])ocially in scv(‘rc cases, they extend throughout 
entire lung. In those situations in which extensive broiieliioliiis is 
])rescnt, marginal emphysema may dcweloj). Rarely, the anterior and 
upper j>orti<»tis of the lungs are involved first and most inarkedlv. 
Such cases should be viewed with suspicion, and bo investigated 
complications with especial care. 

It has boon stated that by no means all eases of bronchitis are 
attemled with cough, and that when patients do exhibit a short, dry 
cough there? may be only a scanty, vitreous, viscid expe(;toration, it ini' * 
More vioh'iit and more frecpiont cough, or abundant mucopnriilent 
expectoratinii, demands careful investigfition for the presence of otl.er 
alterations. 
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111 the aitarrhal iimnifestiitions are of amsiderable signifi- 

both txun a diagnostic Jind fi'oni, a pi’ognostic'stand[x>int. In 
,li'i<inosis the detojtion of ditfiise bnmchitis is especially of sigriifi(.»ance 
l)i(*ausc other intk'tions that may readily be conibunded with typhoid 
lovei', as, especially, febrile protmeted intestinal witarrh, are unattendwl 
wiili it. On the other hand, it is noteworthy in the diagnosis of typhoid 
and under some conditions decisive, when ap])arent intestinal 
(••itarrh, even of slight intensity, is fixini the outset associated with 
(‘xtensive bronchitis. It is to be noted that the degree and the extent 
oftlic bronchitis in eases of typhoid fever ne.e<l by no means correspon<l 
with the severity of the t^se in general. There are mild eases with 
markwlly pmloniinant bronchitis. The reverse, it is true, is less 
(‘oiainon. Fixmi a jirognostio [loint of view it is also noteworthy that 
aiur intense catarrhal conditions of mrly onset, severe involvement of 
the hing immediately ailjacent is likely siibscHjuently to occur. 

Ill aihlition to simple typhoid broneliitis, the nire occairnaice of jiiitrid 
laoncliial disorders is worthy of note. I hixvo rcpeiitedly observed 
tlicni, and have not(*d tliijir disap|Hxirance without traces at the termina- 
tion of the attack of typhoid fever. In isolatixl (*ases, on this other 
luiiul, they [irobably give rise to small bronchiwtascs or circumscribed 
(lestriK tion of puliiionary tissiu', occasionally with conseentive jaitrid 
pli iiial exudati's. The at(?hx*tasis and the lobular jiniaimonia that are so 
lVc(|U(‘iit in the (ourse of tyjihoid fever are intimately related to the 
Inonchitis, particularly to the (sipillary variety. CTmicjjdly these con- 
<liiioiH are olleii recognizable with difliculty if at all, and this is 
«>[)ceially true of atc^lcctasis. 

Bronchopneumonia, which occasionally manifests itself by 
increase in the fever, change in the chamcler of the expectoration, and 
•w’casionally also by <li.stinctivc auscultatory signs, has bwn litth' investi- 
g;Jt(‘(l fnnn the etiologic point of view. In the majority of i»ases this 
roinlilion is doubtless to be included :unong the true (*omplieations. In 
tli(‘ small number of cases thus far invastigrited, principally the pyogenic 
ha' tcria, streptocxicci, and staphylococci have b(v;n found. Without 
<l')nl)t, broncjhopiieumonia may also be of specific tyjdioid character, as 
by the investigations of Polynere,' Finkler,** and others, who 
able to demonstrate the ba<Mllus of Eberth as the exciting cause of 
inflammation. The extrenn»ly grave cases of a(*ut(* edema of the 
hings, which are fortunately mre, are also dependent ujKjn extensive 

^ Thf^se^ Paris, 1880, cited l>y Fiiiklcr. 

* DU acuten Lungenenizundmujen^ W^iwsbaden, 1889. 
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l)roiidi<>]nuMini()iiiii and cardiac; weakness wiili acute onset, or 
acute inUaisificatioiL 

lironcliopneiunouia likewise constitutes Ithe usual basis for il,,. 
hypostatic congestion of the lower lobes of tlu? lungs that occurs 
so frecpiently in the latter part of the febrile stage ; its developni(‘iit is 
also favortnl, however, by the wisikness of the heart and the inrtiici,c(. 
of the posture ol* the b<»dy upon the distribution of the blood. From 
all that has been said, it will appixir that hypostatic; congestion occurs 
only in debilitated individuals with stwere athicks, and it therefon* 
forms ail important link in tlic; c;hain of nnfavoniblc oeeurrencjcs in llio 
c;oui*se of typhoid fcvc;r. Jn ]»atients ]>resenting especially severe inicc- 
ticni and alrc^ady niiicJi rediieecl, the hypostasis deveJoj^ as «irly as the 
first half of the febrile stage <»r at its height, and it is then of c;spc‘ciallv 
iinfiivonible omen. It is more c‘oinmon, it is true, paitieiilarly in cases 
of protraetcid (bourse, toward the end of the febrile period, or even at llic 
beginning of convalescence. I have occasionally obsc‘rvc‘d it also din ing 
relapse's with prolonged course following an antecHHlcmt severe attai k. 
In the absc;nc;e of systematic Ciirc;ful examination of the patient, llir 
whic'h there is oftc;n no s])ecial indic^alion, this hypostasis may be; readily 
overlookcMl, as in itself it gives rise neither to elevation of tennieraimv, 
pain on breathing, nor to incrcasc;d c*ough, and by no means always t<» 
clianges in the fre^qucncy and the character of the' re;spirations. On (he 
other hand, physical examination will at one*e yield the desired inllir- 
mation. There will be found slightly tympanitic; or evcai markc<lly 
impaireH.! rc^sonance, posteriorly and inferiorly, at first tiften (‘onfincil lo 
one side^, though suhscxpiently usually niarkcxl upon both sides. 4’lu; 
vocal fremitus is generally mode;rately iiu'reased if the patient i^aii he 
induced to submit to invc'stigiition of this phenomenon, but not rarely 
it Ls enfecjbled and cvc'ii absent Avheii tlie broiudn are filled with sc<t(‘- 
tion. Tlie rcspinitory murmur is ace*ordingly iiidistiiu;t, soft, no longer 
vcisi(;ular, and expiration is prolonged, witli a bronchial cdiaractcT. H 
the cjongcstion progresses further, the respiratory murmur becomes 
markally bronchial and the r;il(?s amphoric. Not nirely iiisjiinition is 
completely obseairenl by creqiitant or suberepitant riles. 

With improvimient in the remaining symptoms of the dise;ase sncli 
e;onsolidation usually undergoes resolution, as a result of appre)))riate 
treatment or without special interveMition, and is usually followexl by n«» 
seepiols. In some cases, with continued progress of the disease tlie 
symptoms of consolidation may increase; -and oxte;nd. Considerable 
I'h'vation of temperature may occur assocnatcMl w-ith rcpcatc'd (diillii^*'’' 
or even a niarken^l e;hill. TJndc'r such enrciimstinces a condition ot 
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pneumonia msiy appropriately be spoken of. This is 
,,..(U»iihtc?(lIy dependent upon tlie secondary invasion of exciting agents 
inllaniination, prineipirily tlu\)Ugh the inspired air; less commonly 
tl-roiedi the cireiilation. Whether the typhoid-bacillus plays an etiologic 
, ill these complications, and if so Avith what fiXHjucncy, is as yet 

unknown. 

IlN postatic pneumonia is one of the most tlangerous complications 
cl’ tvt>h<>id fever. Death occurs in the majority of cases. Should 
r(’(*i>voi*v ensue, slow disa])p«irance of the physical signs ; with a pro- 
tractfd course for the entire jiroeess, is tlui rule?. Jjoc^al compliciiiions — 
abscess of the lung, gangrene, and pleurisy Avilh cffiision — appear to me 
to 1)0 less coininpn after hypostatic pneumonia than nftvr other inflam- 
uiatory processes in the lungs. 

Of l<SoO cases of typhoid fever of which I have notes, signs of consoH- 
ilaliun or intlaininatory congestion of the lower lobes were })rcsent in 121. 
In llic ()V(‘rwhelining majority of cases the onset of the condition occurred in 
the s(‘(M)iid and the third week, most freipiently between the end of the 
second and the middle of the third wa^k; and of the patients in question, (56 
The observations of I/iebermeister dider but little from my own. 
He ibinul among 1420 cases, 100 of hypostatic (‘ongest ion, with 50 deaths. 
It is noteworthy that congestion and hyjxistatic pneumonia are far less 
coniinon in children than in adults. This is no doubt partly due to the 
.shorter duration and the generally slighter inten.^ity of the attack of typhoid 
fever in (diildrcn, but especially to the fact that the determining cause in 
inliilis, namely, the weakness of the heart, is much less cominoidy effective 
in children. Esj)ecially convinciug in this connection also is the fact that 
luhiir jinemiionia, the onset of which is due less to the i,‘ardiac weakness 
than to the infection itself, is in my cxixjrieucc no less common in children 
than in adnlts. 

lyObar pneumonia is less frccpiont in the course of typhoid fever 
than hypostatic congestion or consolidation. Among the different 
varirdios true croupous [)iicuim)nia plays the principal rdfc, and is one 
ol tli(‘ more imjiortaiit actual complications of (he <liscase. It is almost 
exclusively dependent upon the Friinkel-Weiehselbaiira dlplococcus ; 
With (extreme rarity upon the bacillus of Ihdtidlander. It occurs, as a 
at the height or toward the end of the febrile jK'riod. It omirs 
very rarely, ac(;ording to my ex]>erieiicc, during o-onvalescence or in the 
<^onrs(x relapses of c/)iisiderablc duration. 

Altlioiigli the onset and the course of genuine fibrinous pneumonia 
‘ife usually most characjteristic, the symptoms when it occurs as a coni- 
rli<‘:iliou of typhoid fever are excee<lingly inc<)nstsnit. Even the manner 
whieh it maiiifcstsS itself is extremely variable, (lencrallv it sets in 
''dh a single or repeated chilliness, ora true chill, although these symp- 
may be Avholly wanting. The absence of chilly symptoms is 



250 


TYPHOID FEVER. 


observed esj)ecially in previously debilitated or in elderly persons, or 
when the pneiirnoniji <levelops at a late stage in severe i)rotructed 
Under siiHi eireiinisUiiu;es even noteworthy elevation or charaeteriMio 
course of the temperature may be wanting. 

As a rule, the onset of the |)neumoiiia is attended with rapid rise in tlio 
body-temperature, which may then ctmtinuc for days at an abnormal I y 
high level, in the form of a remittent continued fever. When tli(« 
jmenmonia deveIoi)s during the last poi-tion of the flhrile period and ilu* 
resolution coincides witli the termination of this period, there inav 
tKrcasionally be a definite critical decline in temperature. If, on IIk; 
other hand, the pneumonia undergoes resolution in the course of the 
fastigium, tlie critical decline is wanting, as a rule, and dcfervesc(‘iieo 
by lysis takes its place. 

All (*ases of pneumonia, even those that do not give rise to marked 
elevation of temperature, are attended with considemble increase ia 
pulse-fre<iuen<?y ; ami in del)ilitated pen-sons an^ generally associated 
with reduction in .size and considemble lowering of t(‘nsioii of the jmlsc?. 
A eorrespoiiding increase in frequency of respiration ami in cyaiu/sis 
are naturally quite common. There is thcreforci all tlu? more reason In 
look for these symptoms in <*ases of siisjjceted pneumonia during lyplmid 
fever, because under these cinnimstanees subjet^tive eomjdaint, j)artie\i- 
larly of pain in the side, as well as of congli and expectoration, is often 
wauling. The absence of jiaiii and the slight character of the <*(»ngli 
are j»rol)ably de|)endent upon the less(*m*d irrifability of the patient, 
associatiKl with the oliseumtion of coiiseionsness ; ami tlie absence* of 
expectoration upon the fact that the paticint ex|)els the sjaitum imper- 
fectly and swallows it again, in part jK)ssihly also upon its secretion iu 
relatively small ainonnt. When the [)atient ejects the sputum, it may 
be chjirach'ristieally visead, rusty, or even more hemorrliagie. 1 laive 
an impression that the last mentioned [X'culiarity is more* free(ucnl in 
eases of jineurnonia eomplieating typhoid ll*ver than in those of* gcMiuinr 
pneumf)nia. 

With regjird to its seat and the physical signs, fibrinous piiemnonia 
attending ty|)hoid fever differs little from that arising indcpeiidcnlly. 
As to the course, the height of the infiltration appesxi-s to me to he at 
times rc^acheil more slowly, and resolution also is not rarely (ompl<*i<‘<l 
more slowly than in the independent form. A considerable number cl 
eases do not advance beyond the synijxtoms of congestion. That they, 
nevertheless, are cases of fibrinous pneumonia, I have repcattKlIy hcca 
able to establish both by puncture of the lung during life and by fke 
demonstration of the characteristic eucapsuUiteil cocci in the sputum. 
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Fibrinous pneumonia is not one of the more coinnioii complications in 
. course of typhoid fever. Its ocxmrreiice, however, doubtless exhibits 
,r • - n variations* in accordance with the season of the year, the Iqi^ality, and 
flic character of the epidemic. 1 am personally not in possession of hir^e 
and would draw (jonelusions with care from those of other writers, 
a proportion of the cases hitherto retorted have not been studied 

with sntiieient care from the bacteriologic standpoint, and the results ol* 
<tn*lv of the remainder are unreliable. Even the older anatomie statements 
arc io he accepted with reiiervation, as in Ciises of ty[)hoid fever, in con- 
<c([i](^n<*e of certain histologic conditions, the pneumonia dependent upon 
encapsulated cocei may, upon section, exhibit an iin usual color and a smooth 
or slightly granular surface. 

Age and sox exert no iiifliienee upon complication with croupous 
pneumonia, which occiurs, as lias bmi indicatc^l, witli stjarcely Iiiss frti- 
(pieinw ill childnjn than in adults. 

'fho riilp. played by the diplohacillus of Fricdliinder, as com]iared to the 
FWinkol-Weichselhaiirn coccus, in the development of pneumonia in the 
ennrse of typhoid fever, is obscure. In those cases in which examination lias 
|)oco made as to this yioint, the diplcK^occns cspetually has lieeii found, and 
niilv in rare instances the bacillus of Fricdliinder, which I have personally 
been able to demonstrate in only 1 case. 


Other Varieties of Isobar Fneumoiiia. — In addition to hypo- 
static and true fibrinous piicurnoiiia^ other varieties of lobar yuuMinioiiia 
(•(Mtainly occur. They have, as yet, not been tliorouglily investigated, 
and a porti<ui of that which is said to have bivii surely demonstrated 
luvds still further inv(‘stigatioii. This is true, above of thc^ cases 
t»l’ Inbar pneumonia attributable to typhoid-bacilli (l>rimeaii,’ (lianb*- 
imssc,- Folyiicre,* Fiiiklcr^). Thus, Polyiicrc found, in addition to the 
Inbiilar pneumonia already iiKMitioncMl, cxteiisivi^ consolidation due to the 
bacillus of Kbcrtli. K larly ochmiitciico, rapid developiiient, and lardy 

.''ni»si(l(.|i(‘(* of the intiltnitioii an? eonsideriil as cliamcteristic? (*liiiieallv 
of this {\ >rm of tlie disease. Rwently, evtiii the baeteriologic? diagnosis 
ut Iho speeifie. typlioid aflfcetioiis of the lungs and the pleiini has b(‘en 
rcndcMcd additionally diflicnlt by the fa<*t that tlu? ]Jaet(‘rium eoli, wdiicli 
111 some respects closely, r(?s<»mbles the bacillus of Ebertli, has under 
conditions bexm re])ent(?dly found as the (exciting agent of tlu? 
in Ha rn malory pnicess. 

It is also objected by op])()nonts of the viciW that s|)ci*ific tyjihoid 
'•^■^'tijiiis of the lungs occur, that in the oases where jiurc cultures of the 
tyi’lKml-baeilli have been found, tlie cultures were made so late; tliat the 
iniinary invader had died out (see S(?otion (ui Pathology). 

I Ik? conditions are not much clearer with regard to th(» lobar pneu- 

^ 1'‘^ natuTc dcR complic. hroficho-pleum-pultnonaircs de la fiovro typhoido, ” 

I’aris, 18na. * Loc. cli. ^ Lvc. cit, * Loc. eif. 
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nioiiia diuj to streptococci or stajJiylococci than with regard to tljat tin., 
to typh(»id-l)acilli. riuhnihttHlly thewc iiiici'o-organisiiis play an inij,(,i . 
tant role the infections that frexpicntly arc associated with 

the development o(* pneiinioriia in the <?onr.se of typhoid fiwer. "I'ln- 
liave been observctl both in a.ssociation with pneumococci and wdth 
bacillus of Eberth (Karlinsky *). Stro[)toc(K!ci appear to be tlio soK* (.i- 
tlie principal eaii.se of pneumonia more tm|iiently than staphyloe« ), (*;. 
They give rise to both lobular ami lobar inflammation/- the laltir 
obviously the result of the confluemu* of multiple contiguous lobninr 
foci. Probably they are also the principal micro-organisms <‘ausinir 
the .stM^ondaiw iiiflainmatory cliangcs attcn<ling simple hypostatic con- 
ge*stion, 

Strepto(M>cci and .staphylococci certainly play a role also in the 
developm(*nt of the .so-eallc?d aspinit ion-pneumonia of typhoid fever. 
I ha^‘ reason to believe that the forimn* are (Nsj)e(aally responsibh? tor 
the .severe; pneumonia following typhoid ulceration of the liinox iuhI 
perichondritis of the larynx. Apart fixnn all these, the stre])toe<>eeie 
pneumonia of typhoid fever is doubtless to bemo.st frec|uently coiisidei'ed 
as one of the manil’estations of general secondaiy .‘^eptic infection. 
Und(;r such eireiim.stiinces other lesions due io this orgjuiisrn nm In* 
found in tlie body after death, and often even during life. Only reeditly 
we wen; able to demonstrate in a man twenty-five years old emboliv 
ab.sces.<es of tin; kidneys, asso<;iat«Hl w^itli bilat(;ral pun* streptococcic 
pneumonia in addition to pleuritic effusion.^ 

Just as septie proees.^ses generally appesir at a late .stage in tlic 
course of the di.^<»a.se, owing to their imxhrof dev(d(»j)ment, .so al.^o the 
jmeumonia dependent upon .streptococci and other ]>yogenic organisms 
occurs late. It is almost exclusively the late febrile period or that ot 
convalescence lu w-hieh it oeeiira. Its source under these conditions is 
often a bed-sore, or phlegmonous inflammation of the ;skin and tin 
snlxaitaiuxjus comuxitive tissue, or it may, of course, follow' .still otlui* 
purulent processes, as, for iastaiice, phlebitis and cinnimseribed pc«'‘- 
toniti.s. 

Clinically, streptoeoeeie and stajfliylococeic pneumonia, aj>ai’t from 
mi(Toseopic and ba(^t(;riologic examination, can be differentiated iroin 
the other varieties oidy wnth very great difficulty. Recently, numeroii.-f 
attempts have l)(H;n made, w'ith the aid of the oxplorati^ry needle, to ol)tam 

' Fdj'tschr. d. Med.^ 188'.), Bd. viii. 

^ * Sco ajjso the (;ominunication.s of Noiimaiin, Berlm. Alhi. BVA., 1880, Nt'- ; 

Finklop, Vrrhandl. d. Comj.J. inn. Med.., 1888 and 1889; and Karlinsky, foe. fft. 

■* Soc Koch, Inawj. Dias., Lcipsic, 1897. 
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nn"! ri;kl (luring life for oxiiniinaiioii. 1 luive persoimlly 

iv ill(‘*l nivself* of this inetliod rqxjatedly witfiout injury to the patient, 
{Kit would advise gmit csiiitioii in its apidic^ition. 

It slumld be eniphasizod as of importance from the clinical, and 
o>!|Hvi:illy from the diagnostic*, iK)int of view, that pneumonia may occur 
even at an early jHTiod in the wmrse of typhoid fever, at times so e^'irly 
that it niMV at iirst be considered as an independent condition, '^flius, 
j)iiemuoiiic intiltrations have frequently been observed in the first week 
f>r tvphoid fever, evcai iii the first days, before any of the <fharaeteristic 
iValiires of typhoid have been manifested. At times they set in with 
on(M>r more chills or repeated chilliness. Unilateral or bilatend coii- 
snlidation them rapidly follows ; in my cxperuMice, often more rapidly 
tiiaii in the case of uncompli(«ited fnink pneumonia. Not rarely, under 
.-iich eiixni instances, tla^re is no ex|x>ctor:ition whatever, or the sputum 
is but scanty and is not chanicteristic, containing no blood, (*ncapsi*latcd 
cncci, or fibrinous coagula; in other cases the sputum is hlood-tingid or 
acliKilly prnne-juice-like in character. Certain of the suhjwtive maiii- 
fcstatiiuis also are more inconstant than in cases of geimine pneu- 
monia. Nevertheless, headache of unusual severhy and morx^ or l(*ss 
marked stujior are soon iiotictHl, and at the same time or a few days 
later the enlargement of the splcnm appears. If suspicion now arises 
ilial the condition may not be one of ordinary fibrinous jnieunionia, 
— at this time influenza-pneumonia is frequently thought of, — ^tlie situa- 
tion soon liecomes cl(?ar, e.spe(;iidly if at the proper time, after the 
<lisease is of from seven to nine days^ diimtion, critk^al defiTvescenee, 
nr, in fact, any nariission in the symptoms docs not take jiIikh*, hut the 
piicinnonia instejid remains stiitionary, and a (•ontimianc^c or an increase 
ni the enlargement of the spl(x;n, ix>seolfe, nietcorism, pe^i-soup-like 
stools, and bronchitis in the pi’eviously uninvolval j)ortions of the lungs 
uiak(^ their apjiea ranee. Such «ises, in analogy with those of nepliix)- 
t.' piloid previously mentioned, have been designated pneuinotyphoid. 
Ivokitansky' and Grlessiugcr/ subsequently Gerhaixlt ’ and liindfleisch,* 
hav(* directed attention to cases pursuing this peculiar course. 

"strictly speidting, the designation pneiimotyphoid should be employed 
oul\ \yli( 3 i| bacillus of Ebcrth has betm demonstnihd as the sole, 
-It l(»ast as the principal, cfiiise. As a matter of fact, such cases 
pn.>sil)ly oiicur (L6pine® and others. See section on Pathology, p. IKi). 


, * Loc. ni. 

1M Correspondenzbl., 1875, No. 11, and riandh. d. Kinderheilk., 1874,' 

• 388. ^ Garpagni, Inanp. Disk., Wurzburg, 1875. 

denied,, 1878, andriVbt/v. diet, dtmed., »)accoud, 1880, t. xxviii. 
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As yot, however, not much known concerning them. Further h-,,, 
teriologie investigation will be miuircHl before it is definitely deeiilcl 
whether siieh eases oeeiir, and if tiny do, witli wliat frecjueuey. If 
be shown that pneumonia may be eaiiseil by the typhoid-bacilli alom-, 
it will then Ik; necessary to determine wheth(*r there is any sup})ort ihr 
th(‘ theory, previously meiitioiUKl, that a dir(K*t Invasion of the typlmui 
virus tlirough the air-passages may occur, or to what degree th(» jnnn- 
nioniti is to lx; considered as due to an unusually early and rare jirinim v 
localization of th(‘ contagiuin whicli has giiiiu'd entrance into ihv IxkIv 
through tlu; cusloinary portals. B(‘tw(‘en such cas<?s and those in wliicli 
the pneumonic consolidation occurs at a later ])eriod arc; those in wln< 1», 
after an attack <»f ainbulatory typhoid f(»vc*r, a rcM*rud(;sc*cnce orarclapH* 
S(;ts in with s])ecilic* jnnaunonic; infiltration. 

\\"e shall in the future probably have to diffi'rentiate from pneninn- 
tvphoid in Ihc* true etiologic sense tliose cases in whicli othcT micro- 
organisms — piHMimococci, streptiK;oc.ci, and staphylocMKfci — likewise give 
rise to pneiimonic infiltration in the initial stage of typhoid fever. Such 
conditions reprc‘S(;nt true conipli(*atioiis during a period in which emn- 
plicati<»ns rarc'ly occur, and in tfiese ease's the clinical ])i(‘turc of typhoid 
fi'ver may lx; strangely altered and at times even wholly obseund. 1 
have' piTsonally obsi'rved ease's in which pncnimouia due to ])nt‘mnf)- 
ecx'ci dc'veloped during the first wex'k of an attack of typhoid fever, 
while roseola? and s[)l<'nic enlai’gc'meiit apjiearc'd only subsc?fiuently, and 
then lu'lpeil to clear up the' situation. 

Interesting clinical evidence in regard to these aLy|)ieal forms of ])neinno- 
tvplioid lias hecn furnished 1)V F. AVagma*/ hut neither ho nor his predo- 
eessors were ahle, on account of the stale of kiiovvk'dge at the time, to inalo- 
an (‘liologic differentiation of their cases. To he sliarpJy discriininaled IVoia 
the cases ill us far mentioned — and this has not always been done, even until 
within a re(;ent periixl — are those forms of genu*'ne pneiimoiiia whicli, in 
c.orisec|iK*nco of the inaligiiily, in the symptomatic; sense, of their typlioid-lilu* 
course, have been designated pneumc>ry))]ioid, or, at times, ty])iioid ]X'en- 
monia. The? condition present is undouhledly one of inllamination of tlie 
lungs, whicli pursues a j^artieularly uiifavorahle (?ourse, in coiisecjueiice of 
individual cinaimstances, or because it (?onstitiit<‘S one of the manifeslations 
of one of the other si'-verc' infections disorders, among which septicemia, par- 
ticMilarly the erv[)togerieti(; variety, is to he mentioned above all. In addi- 
tion to septic pneimionia, the; niixc'd infections of tuberculosis with the pyogenn' 
agents that have, been rcpcatcxlly mentioned have been considered us piK‘U- 
motyjihoid or tyjihoid-pneunionia.^ 

Abscess of the lung’ is (?(>nsidcred an exceedingly nire coini>h'< a- 
^tion of tyjihoid f<;v('r. Abscesses are ]>rohably encountered most h'c- 

’ Dfutsch. Arrh. f. kUn. JIM/., Bd. xxxv. and xlii. 

Sof.‘ the statistics «f K. Waj^ner. 
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qiH iitly metiistatic pliononiona JiswxjiatcMl witli complicating general 
s ‘iiiia ' tlicy also exceptionally occur as s<*(iuels of lobar, fibrinous 
|)ii( iinionia. Two cases of the latter variety have come under my per- 
sonal observation. As they occur, like the primary disease, (?spc^(*ially 
in tiu* later stages of typhoid f(!vcr, they give rise under the most fiivor- 
.,l)Io ( Oiiditions to considerable retardation of (jonvaleseenee, if they do 
not art as the cause lor a fatid termination of the disease. Without 
<|oiil)t, the latter is more likely to occur as a rtisu It of abscess of the lung 
rollowing tA plioid fever, than it is after abscess following simple fibrinous 
piutiinionia. Whether pneumonia due to the typhoid-baeilhis may be; 
followid by the formation of an absc(;ss luis not y(*t been established, 
hilt it is entirely probable, as the typhoid-bacillus is well known to be 
an iinlep(‘ndent pyogenic? agent. 

Symptoms of pulmonary infarction, which consists essentially 
in I hr development of an acute afebrile consolidation, with hemoptysis, 
1 iinvti ol)served repeat(Hllv. It is most trcMiueiilly attributable to the 
<h‘tarhinent of manintic tlirombi in the right side oi* the hcnirt, espeeially 
in tlio auricle and the auricular appendix. ()<*eask»nally, it is triu;, the 
ihnnnliMs is deriv(Hl^ (Voni the peripheral veins. In stuporous patients 
inlhrrlion oeiMirs now and agsiin without noteworthy subjective maiii- 
Irsfjitiens ; this is more likely to be the ease; sinee siu^li pati(;nts (fo not 
(‘X|iorlonit(‘ properly. jMost frocpioiitly aeeeleration of the pulse and of 
rrspiiiitory (*re<(uency arc also observed. 

Wliili; infarction occurs in some cases without a chill and without 


olc?vati<)ii of temperature, in otliei's it sets in with a chill, and subse- 
<pUMitly the teinperaturiMairve shows septic^ ehjiraet<M*isties. I have 
<»l)srrvrd tlie latter kind of symptoms esp(»eially during eonvalese(»n<.*c», 
Ihrsr symptoms are either the first manifestations of a pycMuie disorder 
or :irc line to emboli in tlie course of such a disorder, and these cases 
alinnst always pursue an unfavorable course. lliidc*r the most favor- 
al>le « (ui(litions these lesi4)ns are followed by cireums(?rib(;d gangrene of 
tlio Imigs with putrid pleurisy or even by piieumotbomx. 

Kmholisrn of large brauelies of the pulmonary artery, which fortu- 
o:it<'iy U rare as a cause of siuldcai dc^ith, has been rcleri’od to (see 
■^oaloiny ). 

Pulmonary gangrene api^ears to be somewhat more fro(]uont 
Ikin al)S(‘ess and infar<‘lion in tli(» course ol* typhoi<l fever. Kx(duding 
^ of septic embolism Just reform! to, puhnonarv gangrene occurs 
ir(;<jnently as the termination of lobar ]>ueuinonia of most div''crse 
especially of fibrinous jmeumonia. The condition belongs almost 
(ptlonally among the complications of the late peri<Ml, since, in 
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addition to the activity of the special micro-organisms conc:cnu‘/| 
Wttikncss of tlie hc*;irt an<l gcheml emaciation j>Iay a determining , 
in its development. 

Ii] J (^ase I observed pneumonia dissecans occur in tlie secpiencc 
corn]) heating fd)rinous pnennionia. Fortunately for the j>atient, tlie. h sn,,, 
rujitiired into tlie pleural cavity, and the se<jiiestriiin was discharged inio ii 
A resection of the ribs enabled me to evacuate the eonsoquent putrid einnv' 
ema, together with the gangrenous jiGrtions of lung, and so to bring ahuiii 
a permanent cure. . 

The cases of pulmonary gniigrenc resulting from the aspiration ,,i* 
decomposed iidbetious niatiTial, derivcH.1 cs|Krially iVom the mouth, \W> 
iiarcs, and the pharynx, are also important. In this comieclinn a 
speeial role is playe«l, according to my (‘xp(‘nence, by the more snper- 
licial and also by the more profound ulcerative lorm of |ninih‘iit ton- 
sillitis, and espcHaally l)y the eases of laryngeal ideeration and perieluin- 
dritis.' Ill de(‘ply stuporous pathmts such conditions rdnaiii eoncealctl 
frexm the physician so long as tln^ lesions arc still small, and hecome 
distinct only after they have attained a <rertain extcait. In addition to 
the infectious materials nientioiH‘d, aspiration of particles of food is also 
occasionally the eauscMif piieuinoiiia with sccondarvgiingrme. » It should 
not be forgotten in this eonneedion that aspiration of particles even <*1* 
eonsidcrahlc size by profoundly stuporous patients need not give rise at 
once to special symptoms. 

I have oliserved gangrene of almost tlie entire lower lobe of the right 
lung in a young man, the cause for which was disclosed only upon post- 
mortem examination by the discovery of a piece of decomposeil meat 
impacted in a large bronchus. As subse(|iicntly appeanid, the patient had 
receiviHl meat siirre|)litioiisly at the height of the febrile period, wliilc lie 
lay in a stuporous state, and the time when a portion of this was as[)i rated 
was not even noted hy tlie neighlMiring patients. 

r^iebermeistcr has observed ciiscs of (jxtensive gangrene of the lung 
without antecoileiit inflarrunatioii of the iirgan or aspiration of forr ign 
bcKlies, and lie has attributed tlie comlition to the unusual severity ol 
the general disturbance of nutrition. In vie\v of the large experience 
of this observer, these cases an* especially noteworthy. 1 have, Ibrlu- 
nately, not as yet encountered such cjises. 

It is ])e<ailiar that Murchison considered gangrene of the lung an extremely 
rare complication of typhoid fever. He saw hut 1 or 2 cases which followed 
pneumonia in the course of typhoid fever. On the other liand, Liehermcisler 
encountered gangrene in 14 among 280 fatal cases. Ft is quite remarkable 
that 9 of Ilia oases occurred in the course of three months, during wlm b 
the hospital was greatly overcrowdcid and it was impossible to provide snita- 

also Curschniunn, “Das Flucktifber, ” Ziemasen's Handbueh d. kliri. \ 
Bd. ii., 3. Aiifl. 
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1 ^ > lii\ ‘rioiiio conditions. Griessinger has o])serve(l gangrene in 7 of 1 1 8 (*iises 
x in'im d ]k»s( inortein. In my Leijwic statistics it is recortieil in 10 instances 
ill iiuiopj^it's?* 

'Hint till* frequency of the pleurisy is variously slatcHl by diilerent 
probably dcpciulciifc dillcrc^nt iniorprelations of tlie 

ti-nii. 11 every cireuinscTibiHl pleuritic friction, every fibrinous deposit 
dji*' phiira in eases of lol)ar and lobular pneumonia or other f()cal 
ilisiasc of th<; lung, is included in this category, then pleurisy is almost 
;is frequent a dis(‘ase as tlie affections of the j>uhuouary parenchyma 
itrclf. If, however, as ajipears to be more practical, principally those 
(•uses are kept in mind that ap|)CJir more or less independently, espe- 
ciiillv those attended with the development of moderate or large effu- 
sions, tlieii the eoudition is a mre oecurrcnce. When it oeeurs at all, it 
is a manifestation of* the late febrile jKU’iod or of eoiivalesceiiee. 1 have 
exceptionally eiicounter<Ml ])leurisy during the first week which w-as such 
a jtroniinent feature of the rase that the designation pleuroly|)hoid 
might he employed in the sjime w’ay that French investigators^ liave 
used pneumotyphoid and ncjdirotyphokl. 

In a imniher of cases the typhoid-baeilhis has been obtained in pure 
(Milinre from the, serous or purulent pleuritic effusion, and its primary 
eiiologic signiiieanoe in a number of these eases seems fairly wtU estub- 
lislud (s(‘e section on Pathology). Pleurisy in typhoid, just as under 
oilier eircmastaiK^cs, is probably generally secondary to atfletions of the 
Inngs or of otlii*.r contiguous struetnres. Cases of empyema esjiccially 
1 have been able to tnioc to antm'dent disease of the lung. A number 
I't lu'.niorrhagic effusions that I have eu<x)UutercHl proved to lx* tuber- 
eiilons. Cerlaiii serous effusions ]K)ssibly liave a more independent 
engin ; tliesc^ however, in my ex]K‘fience, rarely becojno large, an<l there- 
kne hnt exe(q)tionally dtuuatul the [lerformance of thoracocentesis. If 
direct intervention is not undert;ikeii, these are usually of longer dum- 
ill cases of typhoid fever than when there are complications of 
ether disease *s. Now and again, it is true, jileuritic etfnsions of eonsid- 
ci-ahle siz(». disappear rapidly without esfKKua I iiiterferenoe. Only ree(uitly 
I in a student suffering from typhoid fever a large left-sided, 

"fiulihrinons effusion, with considenible disphu^ement of adjacent organs, 
"hieh, lun^ertheless, undenvent alisorption in the course of tw'O weeks,® 


l>«;o».in!h6 and Talamon, J^Jtudes 1881. Germain Soe, Die ewfarhen Luntjen^ 
■'//' German l.?*anslation 

April, 1891. 


Cliarrin and Koger, Soe. mid, des 


by Salomon. 

^ Fernet, /AiV/., May, 

. \.,i he eontiidercd noteworthy that in this case the fluid obtained with the 

' exhibited ft chanicteristic agglutiniiling oftVjot upon houillon-culturea. 


‘ ^ ■’"•'I’hacilli in the same degree as tlie hluod-seruin of thej patient. 
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The prognosis of serous exudates in the course of typhoid fevej* is, 
according to niy exiKjrieiice, not particularly unfavorable. That it Ii{n 
been considered so upon the authority of Louis is due to the fact that 
the individual varieties have not been a<lequately diftereiitiatcd. Natu- 
rally, pleurisy is of far gniver significance if imrulcnt, hemorrhagic, or 
even putrid effusions are included under tljat term. 

Pneumothorax is an exti-emely rare (H)m plication of typhoid fever, 
and is to be consid(M\‘d nu'rcdy as an accidental occurrence, generally in 
conjunction with diseiise-foci in the lungs, ]>ulinonary abscess, pulinonarv 
gangrene, etc. 

Pulmonary tuberculosis bears various importiint relations to 
typhoid fever as a complicjition and a sequel. Even earlier writers were 
aware of this. Contrary to tlie opinion of these rarly Avriters, lion ever, 
the view is generally held at the present <lay that when tuborcnlous 
processes appear in the scnpienee of typhoid iev(*r, the condition is not 
duo to an intereurreiit <lisejise, but almost always is th(‘ first manifes- 
tation, or njprcsents the progression, of an wirlier pmeess Avliah had 
hitherto been more or less concealed. 

The appearance of tulxTculosis is confined almost ex<dusively fi) tlie 
later period of tv])lioid fever. Evcai in the latter half of the febrile 
period it is less common than during wnvalesauice, and in some cases 
the syiiij)tom8 become distinct only after the patients have left their 
be<ls and are apparently eonvales(?cnt. C,^ases of the latter ehuraeter 
led ciirlier writers to believe that typhoid fever might terminate in 
pnlinonary tuberculosis by the dirwit case.ation of infiammatorv fl)ci 
developed during its eoiii’se. . 

Tuberculosis occurs in various forais in the courae of typhoid fevc]'. 
I have observed miliary tnlx^rcnlosis as a comjdication only with rela- 
tive rarity, and then ospwially during tlie last pari of the fi'hrile perind 
or the first part of convaleseencc. Under such circaimshinecs there is 
danger of confusing this condition with intcrciirrent cerebrospinal m<‘n- 
ingitis, Avhicli, as experience has shown, may occur at this time (kv 
N ervous System). Noting the i’oiisid(»rabl(? a<*coleration of respiratorv 
frequency wliich attends the nervous manifestation, cjircfnl obs(.*rvation 
of the changes in the physical conditions of the lungs and examina- 
tion of the oye-groiiiids Avill help to clear nj) the situation. Positive* 
results from examination of the spiitnm under such circumstances arc 
less to be expected than Avlien miliary tnlx^rculosis occurs independently. 
On the other han<l, positive results arc more to bo expc*cted in tlio 
extremely rare cases of mixed iiifcc^tioiis of fibrinous pneumonia and 
tuberculosis in cases of typhoid fever, Aviiich exhibit nothing disiinctise 



SYMPTOMS AND COMPLICATIONS, 


269 


fnwn tiie physical-diagnostic stiindpoiilt. In 1 siicli case I was able 
to (K nioiistrate tubercle-bacilli in moderate number in the sputum, in 
•uldition to the Frankel-Weichselbaum diplococci. Exeej)tionally, I 
1) ivc obj^cn’V'cd the tuberculous pnxxjss to ap|)eiir in the form of acute 
or siil)ac‘ntc peribronchitis. A case of this kind under my observation 
l)o^’‘an as early as the third week; 2 others — and this a|)pears to be 
tiu' usual — during eonvalescenee. As direct exaruiiiation of the 

luniks inuler such circumstances, particularly at the beginning, yields 
only niuertain results, such cjiscis may be the source for various errors, 
espooially the assumption of simple recrudescences or relapses. Such 
patients also expectorate but little, if at all, and the sjnitum, iii my 
cxperii iice, nirely coiitiiins bacilli. Of diagnostic; importance on the one 
liaiul are the increase and persistence of the fever, without oulargemeut 
of tlu; spIcHjn or presence of fresh roscolte, and, on the other hand, con- 
rapid increase an<l extension of the bronchitic symptoms, with 
])iilniuaary orn]>hys(;ma, subj(x;tive and objective dyspnea, cyanosis, and 
.sweats, 

(inite Hire also, but important on account of the danger of confu- 
fiinn witli otluT varieties of lobar pneumonia occurring in the course of 
typhoid l(‘ver, is aeutc^ tuberculous inhltnitiou of considerable portions 
nftlic lungs, (‘Specially of the lower lobes. This condition may set in 
with a clull, pain in tlu; side, severe congh, and hlood-tiiigcd sputtim, 
jii>t as do other forms of pneumonia. Nevertheless, the persistence of 
the Fcvci* and the imperf(?et resolution will soon arouse suspicion, which 
hccoMios conveiled into sjuJ certainty by the demonstmtion of clastic 
lilxas and tubercle-baeilli in the abundant mucopunilciit sj)utum, and 
l»rol)al)ly idso by tlie physie^il signs of breaking down of the pulmonary 
tissue, 

1 la* oiis(d, tlie first symptoms, and the course of subacute or <;hronic 
tuhcrcidosis of the ordinary kind compli( 3 ating typhoid fever are differ- 
111 every individual case, and are to be valued in diagnosis and 
prognosis aeeordiiigly. Fortunately, the association is by no means 
and the outhnik for cliceking the tuberculous process is, in 
oxptiionee, not so gloomy as some clinicians believe. 

nervous system and organs of speqal sense* 

^ piloid fever is, not without cause, known popularly as nervous 
^'^1* I he physician must admit that this designation is ajipropriate 
ji '^‘1' “I prominent nervous symptoms of the disease. In fact, the 
••*n<‘es on the part of the nervous system in eases of typhoid fever 
* ^jVcially frequent and varied. They occur from the earliest p<*ri(xi 
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tlvroiighont all stages, and threaten the patient far into convaleseeiic(.. 
Even in the ])eriod of incubation and in the initial stage lUTvoiis sviii|,. 
toms are marked. Those include genend malaise, mental <lt^pr(‘Svir,„^ 
dmgging sensations and cutting pains in the extremities in the course 
the large nemi-tninks, sjicral pain, vertigo, roaring in the cars, mui 
headache. 

Jhmhuho is probably one of tlie most constant symptoms of ;lio 
initial period — far more constant than the sacral jialn. It is at tijius 
referred to the forehead or to the o<5eiput, less commonly to one side of 
the head. At other times it exhibits an intense stabbing, boring char- 
acter. At still other times — ^Jind this is true of the majority of 
— it is describinl as a dull, heavy pressure, or is like a band tied about 
the head. Trim iKiiiralgic pains as an initial symptom of tyiihoid fever 
are worthy of mention, especially pains in the distribution of the supra- 
orbital, infra-orbital, and occipital nerves,’ altlioiigh in my expcricuet.' 
they are quite rare. 

Toward the end of the first. or at the beginning of the second week, 
in eases of moderate or severe course, the comj)laint of hcjidaelu* and 
the remaining subjoedive nervous symjitoms generally lessen. Tlie 
patient, now becoming stupid, is no longer capable of appreciating lii."’ 
condition, and his statcfinents eaniiot be relied upon. It is eVen iirgeiitly 
advisable, when a typhoid patient still complains of headache or vertigo 
at the height or towaixl the end of the lebrilc ]>ertod, or begins to nuikt) 
new complaints of headache at that tiring, that attention bo <lir«*ted !<► 
complications, especially meningitis and other iiitvacnuiial alt(*rali‘>us. 

In the first stage of the disease, almost coincidently with the coin- 
plaint of headache, there is generally complaint of sleeplessness also. 
This be<?om<\s less pronounced with increasing stupor. Naturally, a 
sharj) distiuetioii must always be made Ixdwetui sopor and sleej) in a 
sick person. Everj’’ experienced clinician knows that a stuiiid patient 
may actually sleep or may be sleepless. On further examination it inay 
bo found that the sleeplessness, althoiigli the patient may no longer 
plain of it, persists in varying degree thi’oiighoiit the entire ftdirile stage. 
The majority of patients sleep, if at all, for only short periods, Avkli 
freqiKint interruptions. The rcdatively early occurrence of profoond, 
long sleep is a favorable sign. 

Towanl the end of the first week the severe and the luoderatelj 
severe cjises almost regularly begin to exhibit that condition ol 
nervous system whieb is designated as the actual typhoickil state; A\bid| 
is attondod with obtnndiiig of consciousness and dulling of the si)cew 
* See O. Kosenbacli, Deuisch. Arch.f, klin. MeiL^ Bd. xvii. 

9 
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The complaints lessen gradually, the interest of the patient in 
liic <iirroinuling*s diminishes, and the desire for fixKl ajid drink bmmies 
,„.,)irr(‘'^sively less. The patient lies in an apathetic state in a rekixed 
iloixil (leoiihitus, but still rea(!ts sluggishly to loud speaking, to ques- 
fii.n- and to active sens<»ry iinj)ressious. His statements are still fairly 
i itioMal, but even slight demaiuLs ujK)n mentd activity are speedily 
ini lowed by fatigue. After making brief replies, he relapses into his 
<tn|M)rons eoiiditiou, in which he is likely to be annoyed by dream-like 
luillueinations, which constantly reajqKMir as soon as the eyes are closed, 
nr eve*!! <luring the half- waking stiite. 

With the ])rogress of the disease, generally at the beginning or the 
middle of the second week, in severe cases or in irritable individuals 
earlier, the drejirn-Iike hallucinations bfXiome transformed toward even- 
iuir and during the night into actual <leliriurn. This is generally not 
vitilont and aggressive at first, but the patients rather work and talk 
aimlessly in a quiet maiiiuM* coucerning matters related to their usiml 
pursuits an<l experiences, being influenced immediately and markedly 
hy auditory, visual, and sensory impressions. At times the Imllucina- 
turns are of an alarming natures Some patients complain of nightmare- 
like conditions, while others enunot get rid of peculiar hallucinations 
with regard to certain parts of the lx>dy. They have an impression 
that th(^ head or (ntirc members are shrunken or have disappeared, or, 
<ui the contrary, have grown to enormous size and then have become 
moderate in size. 

Snmc patients exhibit a tendeney to get out of berl. Under such 
oireunistances they randy injure themselves or others. Wild, dangerous 
di lirluin, Avith threats against attendants, attempts at flight, ote., siieli 
as are <|iiite commonly obsca'ved in cases of typhus fever and variola, 
are vcm'v nnudi less fre<pi(mt in cases of typhoid fi‘Vor. In drinkera the 
Mieiual <listurl)aii(!e geiKU’ally resend^les that seen in alcoholic delirium. 
1 rue dfhriuru treiiuuis, such as almost always occurs when hard drinkers 
atta(‘lv(Ml with the other severe infectious diseases, as, for instance, 
hbiiiioiis j)iieumonia and erj-sipelas, an<l which sets in with rapid eleva- 
tiou ut temponiture, occurs with relative rarity in typhoid fever. At 
die middle or end of the second w€M>k the delirium, which at first was 
“'•tuoahlc; only toward evening or during the night, begins to persist 
during the day. The patients can still at this time be awakened at 
tnid their attention attracted, and temporarily even b(^ convinced 

Uu) groundlessness of their excitement. Sooji, however, the abnor- 
<!o!usion.s and liallueiiiations become more and mon* AxckI and con- 
more obscure ; and the patients enter upon a state in which 
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they take no notice of their surroundings, and are day and niglit in ^ 
dreamy state, unconscious of their c^mditioii. The features are relaxr<l 
expressionless, even somewhat dra^m ; the eyevs are wholly or hali-ojK n, 
stare directly forward, and are no longer fixed on any definite o])j(vt. 
The patients murmur and are quietly restless, but become more aeti^ flv 
so toward evening and night. In iimjomplicated cases which are not 
of extreme severity this condition persists into the third week, and even 
to the end of this week, then, wdth the beginning of convalesccnfv 
undergoing gradual improvcinent. The patients now become ipiictc*!', 
and agsiiii at times coiiscnous ; they begin to sleep, and with a redn<*tion 
of the temperature to the normal or Ixdow, often even during the stiigt* 
of steep curves, they become completely rational, excej)t during .slc(*|>, 
especially at night, when dreams occur that are forgotten with diflicultv. 
It can readily b(> undcrsto<Kl that the disturbances above* dc.s«rilM<l 
exhibit the most div^orsc variations in accordance with th(^ sevnitv 
of tlu^ attack, and especially in accordance with the teinperament of 
the patient. Irritable p(*rsons, children, women, and delicately coit- 
stituted men mitunilly (‘xhibit marked disturbance of coiKsciousiKss. 
when those of strong nerves nm wholly iinalTccted. In ('xtrcincly 
severe cases, however, the most robust iiidividnals may enter, i?vru 
during the first days, into a state of delirium, which soon, occasionally 
as early as the iK^inniiigor the middle of the se<*on(l wc*c>k, jiasscs into 
deep sopor and into coma. Such patients exhibit the appearance t»f 
most jirofonnd intoxication, with pai*alyti<^ relaxation of the entire body 
— ^an open mouth with <lependent jaw and dry, eiica’iisted mucions incm- 
brane of li])s, tongue, and mouth, atul labored, stertorous breathing. 
Tlioy cannot be annpletely awakeiKHl, and they can only at times, and 
then by active interference, be induced to make transitory, indistinct 
statements. Even the swallowing reflex can be (dhated only wiili 
difficulty. The urine and the stewds arc generally voided in bed. This 
condition may, in severe cases, continue tbroiighout the third week, and 
it may persist even longta', under whi(;h circiimstan<res it is csi)c<‘ially 
to be mentioned that the gravity of the general condition is by no means 
constantly attended with eorresponding elevation of temperature. Ihi 
the contrary^, remarkably low temperaturt* with a curve (»f most irregular 
course is at times found in ass(x*iation with :i most serious and most 
alarming general condition. 

Wdth the more profound conditions of stupor, peculiar motor mani- 
fesfiitions of most varied chameter and severity, from the simph*'"^' 
tremor to s|>asm(Klic tAvitchings and coiiviilsioiis, are also quite commonly 
associated. This d(K*s not imply that such motor disturbances do not 
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also ot't'uv in cases of moderate and mild course. They are merely 
[iioro fretiueiit and more pronounced in the severe cases, but they vary 
V ith n'i^ard to their character, duration, and extent, in accordaiK^e with 
t\w iii(iivitl»al irritiibility. 

Simple tremor occurs in debilitated, irritable j)ersoiis (piite commonly 
;js earlv as the initial stage. This Ls the casc^ also in more robust alco- 
bolic individuals. More int(jnse motor disturbances generally appear as 
transitory manifestations in the later febrile stage in the ligliter and 
moderate cases. They cKJCur early and persistently almost solely in the 
.severe <nises, and, as a result, acquire a degree of j)rogiiostie, significance 
not to he uiulerratcd. Among these more severe disturbances picking at 
tlio clothing (fioc.titatioii) is first to be mentioned, as it probably is the 
mildest and Icjxst significant Iroin the prognostic point of view. Tlie 
soporose patiiait, lying (piietly, moving the lips iininterriipteilly, mur- 
miirijig incohciviitly, pulls constiintly with tremulous hands at the 
clotliing and bed-covering. In fact, the analogy with the pulling of 
\\vu»I, tlur |)liicUing of down, and the like, is most appropriate. At 
times tlie tremulous, jerky moveiiumts exhibit pccadiauitics suggestive of 
llie previous occupation of the patient. Howcvia* marked the manifesta- 
tions may he in the arms and t\n) hands, there is often no }>articulav move- 
menl ill the low(U' ('xtremitics, or at most a certain amount of tremor. 

W ith tlu* j)rogr(‘ss of the disease, aiul in serious eus(‘s, the tremor 
and floetitatiou ar(? often soon assoeiatcnl with rather viohait muscular 
twitcliing, which is also more marked in the trunk and the upper 
ovtivmitics than in the lower extremities. Tliis may displace the true 
tremor i*nlir(?ly, and ii|)pears cspc<?ial!y in the forearms and the liands, 
as a j<‘rking prominence of the iinisclcs and teiuloiis ajid the related 
ln)irf‘r.s — ti-ndon-jerkiug (sub.sultus tendiniim). In some ctises, espe- 
cially ill patients who are exemlingly restless and have vivid dreams, 
inm-e or loss markcMl twitching throughout entire muscle-groujis may 
Ixvouie assoeiatcH.! witli floetitatiou and snbsultiis, es|)e(aally when a 
pnr|)o.^( i\il movement is attempted. This is then highly suggestive of 
•I’Hc inteiition-tremor. At times all these man ifi‘stat ions occur over 
lninl<^ tlie four extremities, and even the face, natundly always with 
P*'<'pondcrance in the arms, so that the cliniwil pictures acquire close 
U‘>eriil)l;iiico to a severe choreic condition. Such plu^nomena were 
*‘hvi'»u.<ly ill the minds of tliose writei’s who — in my ojiinioii incorrc'ctly 
of combination of typhoid fever with true chorcti at the 

I hy 0(*ruTrenec of true eliorca minor during convnleseonee. us bus been oliservod 
*7!'* Bartbez und Killiet, and others, and also by myself, naturally bus 

to do Avith the condition under eonsidemtion. 
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height of the febrile .stiige.* The fiirtljer .sup(»rvention in adults r.(' 
trismus aud a tetaiius-like (condition — ^grinding of tlu? teeth, hmie co,,, 
traetiire of the extr(*iuities an<l of ^he museles (»f the l)a(?k and tla* 
of the ueek — is <jiiite alarming and, fortunately, not very fre^jUf iit 
Siieh attaeks are more frc^rpUMit and of slighter signiiieance in irjii;iiij(» 
ehildreii. in achilts tlu^y are the expivssioii eith(»r of a most profoiiinl 
toxic action upon the (‘entral nervous system or of especitdly severe 
cM)mplications, among which meningitis, miliary tuberculosis, and siptic 
or uremic conditions arc* especially to be meiitional. In (iiihlren 1 
have observed general convulsions without s(;vere eom]>lication.s, aihl 
not rarely the cases terminated in r(HH)very. In adults they are, in iiiiy 
event, extremely rare. If they o(!curred, I should invariably .sns|Kvt 
cH)m plications, or raise the <piestion whether the diagnosis of typiioM 
fever is still to be adhered to. 

liwause of the variability aud the <‘oml>inations nf een^bral and 
spinal dLsturbajic(?s, esp<M*ially of the abnormal motor inanilestations 
and the ])syehie symptoms of depression or excitement, the earlier phy- 
sicians distinguished a number of dillenait varieti(»s of typhoid fevrr, 
to whieh, uatunilly, only superficial signilicaiHH* can be attacla*d, 'flu^ 
best known of tli(»se varieties an^ tin* following : F(d>ris inn vosi 
stupida,’^ that variety in whieh the patients lie in a soporose siatt; — 
murmuring, tremulous, with floctitatiou ; aud febris nervosa versatilis,’' 
in wln\*h, as the name implies, the tlisturbanee of eonseioiisness is 
a.ss(»eiated with especial r<‘stl(*ssness, subsultus t(‘ndimmi, ehoreifnriii 
twitehing, active ddirium, np to conditions of most marked cxeiteinenl 
with attem])ts at flight and violence. 

It has hern pointed out, and it must hero be emphasized again, tliai 
the conditions hitherto <lescribed are, as a rule, not de])eudeiit upon 
anatomically demonstrable lesions. I have noh^l the eondition ni‘ the 
brain at numerous autopsies in various stag(*s of typboitl fever. Th» ro 
is present generally some serous infiltration of the cerebral tissue, 
rarely marloKl hy[)eremia or aiu^mia. Especially is there no eon tiri na- 
tion for the statement which one Invars and reads now and tla'ii that 
amditions of exedtement are assoeiaUnl with hyperemia, while tin* 
^‘febris nervosa, stnpida’’ is more free|nently (h'pcuidemt upon anenna 
or serous infiltration of the? substance of tla* brain. Marked eerehnd 
edema, with more* or less markwl dropsy of the ventricle's, wbiedi 
often made res|)onsibl(» for jn’ofbund (M)matose state's, 1 have rar< J.' 
ence)nntcrtMl, ami it was then by no means always assooiate'el (hinuLT 
life with profound stn|M)r. 

The opinion e)f Lie'bermedster, that the febrile tempi'ratiire al‘»**^* 
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the severe general distiirbunccs on the part of the eentral iKirvous 
.v-u‘ia which have hitherto been disciisscHl, has not proved (entirely 
^iiii.-i’actory. It is true that ipiit^ generally the ])revioiisly impaired 
lim lligcnce is observed to improve and return in the sequence of (x>ld 
and also that (certain complications attended with redm^tion in 
h'ni|«‘ratiire, as, for instance, the pmfiise intestinal hemorrhages from 
lln’ lx >wc*l, already mentiom^d, have the same etf(‘(*t ; but, upon the other 
li:in«l, the character and the manift?stations of eeri*bral disturl)au(^es, 
t-pccially thi» varying degiw of stujwr, do not correspond with the 
ln iiiht aiul the intensity of tluj fever. On the contrary, the most ])ro- 
i'niiiid ceri?hral distinbances may oc'cur with quite low temperature; 
while <*a.s(\s of afebrile typhoi^ fever are at times attended with symj)- 
tnnis of most pronounced nervous depression. 

Another fachir, namely, the action of the toxins upon the central 
nervous system, is far more im|M)rtant than the temperature. This 
llictor alone, however, <loes not <letermine the cJmrac^ter and the severity 
of llic disturbances in (piestion. These behave and are modified rather 
in accordance with the remaining, esjK'ciallv the individual, conditions; 
on the oiu? hand, in accordaiK^e with age, sex, constitution, hemlity, and 
anl(‘(‘r‘dent diseases; and, on the other hand, in a(*<‘ordance with the 
jroneral condition of tlie [)atient or that of individual organs as intlii- 
ciu(‘d l)y the tyj)hoi<l dis(!ase and l)y its stagt>. 

W ith n'ft'nnnc to age and sex, it can readily be und(‘i*stood that 
women, <‘hildr(‘n, and the aged raact differently tlian n)bust, previously 
liiiillhy HUM], if all are cx[x^sc<i to the action of similar infhionces upon, 
tlie central iH*rvous system. Anemic an<l plethoric individuals also will 
oxhihit <litferent manifestations. Among conditions present anteeiHlent 
to the attack of typhoid fever which predispose to |>mfound nervous 
'lisfurl.nmei's are especrially neurasthenia, hy^steria, and mentiil or physi- 
cal injnrics of long stamling, and, alK)ve all, emotional disturbaiKHs and 
conditions of depression, bodily overaxertion, excesses in footl and toxic 
>ahslnnces, such as morphin, brornids, chloral, cofleo, tea, and Gspeeially 

Jlh'oliol. 

Psychoses. — Although the actual mental disturbances occurring 
the. cours(* of typhoid fever are often dirtH'tly related to the febrile 
*l‘hni!ni, nnd are often not shaiqdv separable from it, and frequently 
appear to arise out of it, nevertludess the character and j)eeuliarity 
tln'ir onset and (bourse remler necessarj'^ their s])ecial tonsideratioii. 

■^1 as enrly as the secoml, mora frequently in the third week, 

ft* ’iMin' iHusions and delusions and associated abnormal acts stand out 
l“«»cnnently in some patients from among the genond symptoms of the 
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febrile stupor, and are worthy of special consideration by reason of their 
independence^ and peculiarity. In part they soon subside with thr* 
mnaining febrile symptoms of the attack of typhoid fever, in part tho\ 
persist independently and obstinately for a variable length of time alter 
defervescence, ami i^ven after convalescence has betai completed. As 
has ali-cady been |)oiutcd out with regsird to the onlinary forms of 
febrile delirium, the mentiil conditions under these circumstances are 
vcTy mrely stiites of excitenu'iit with aggressive teiidc^iu^ies, but inoiv 
friHjiiently c^onsist in acts and delusions that exhibit the character of 
mental depression, of fejxr or anxiety, with or without hallucinations. 
One patient may o(!cupy himself with groundless self-accusation, an<l 
laments a life, which, from a religious cy* other .standpoint, has been 
wasted ; anotluT may hear voice's or .sw figures that deprtjss, perse(*ute, 
or threaten him ; and still another may lie rigidly in bed, not eating (»r 
drinking or reacting at all, believing himself motionless or even dead. 
Still othcr.s believe they have aina.’^siMl gn*iit fortunes, which th(*y Icar 
they may 1o.se, or they .search for and lament the loss of valual)Ies. 

Although, as has IxHm mentiom^d, these dcdnsioiis often disapjKar 
with <leferve.sc;ence, mwertheless they frecjiiently persist th(?reafter and 
become fixed far more frec[uently than in tla? sc*(]nen(je of most (alu r 
acute infections di.seases. Tlu' ineiibd d(»[)ression and confusion, or only 
certain morbid con<!e|>tions, may then peraist in tlu^ pre.sence of mu 
otherwise Ji])par(‘ntly intact sensorinni into the period of convaIescciic(‘, 
(»r even extoml fiir Ixyond it. Some patients, after they have been out ol* 
bed for a long time and appreciate the nature of the ilisea.sc‘ fnun wliicli 
they hav(f re(*ov(*re(l and the delirium that was a.ssoeiatc*d with it, arc 
.still unable to free themselve.s from certain imperdtive ideas. Jn t)fl»er 
respects they make,' an impression of mental (jnietiide and intelligence', 
^iiid themselves admit that on one point thought and speech are inorhiel, 
but they are constantly irresistibly iin|K*lled thereto. 


Thus, 1 observed a young journeyman tailor who was unable to free 
himself from the belief tliat a benevolent woman had presented him witJi 
good deal of money, and liad concealed it for him behind a closet in tn^ 
wartl. Ijong after the patient had gotten out t)f bed this thought could only 
temporarily he dispelled. Even after he had iinj)rovcd remarkably ni 
physi<;al condition, and mentally ap|:)ear(Ml entirely clear, he was oidy hn 
convinced with regard to his defusion. He had some diffidence in speak nig 
of it, but every now and then, in an unwatched moment, he glanced long- 
ingly toward the corner (K'cupied by the promising chest. In another cap j a 
servant-girl, eighteen years old, during the febrile stage was posscs.^cd »> 
the delusion tliat she laid lieeii visited by her uncle, wdio suddenly became 
so greatly distended as to burst. While during the febrile stage she laiiien^j 
bitterly the fate of her uncle, she laughed during convalescence at i 
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flouirlit peculiar method of dying, but even after slie had been free 
r*. in fever and out of bed for weeks she could not rid herself of the idea 
tb It had at least died. Another patient, a stone-setter, forty yearn old, 
l,i.rnne incessantly excited during the last week of the fever concerning his 
wUi<‘h he thought had been stolen from him by neighbors, and had 
been cut up and burned upon a sand-heap. The harassing thought followed 
bill! into convalescence. Attempts were made without avail to relieve him 
j.f tb-ifr delusion by bringing the child, which was entirely well, to him. A 
few luMirs after the departure of the child the delusion would return. 


In addition to the form of psychic disturbances just mentioned, 
iiost‘ occurring in individuals who have hysti^ric tcndeiKfies deserve 
;nccial nusitioii. I have observed, principally in young women and 
men, conditions of more or less inarkeil <^atid(^psy occurring as early as 
the. sc<‘ond week, and fi*oni tliis time on to tluj period of defervcsc(*nce — 
only (‘xce|)tioiially in the afebrile ixjriod. Tin* patients lu^ motionless 
ami completely unresponsive, a])parently unconscious, with cy(\s wide 
open, without sleeping day or niglit, taking no food or drink, and 
voiding the urine and stools in ImxI. Such (‘uses are considered by the 
incxpcricinxMl as of especial severity; and the most pmfound typhoid 
intoxication with deepest eoma, or even meningitis, or extensive iinui- 
ingcal liernorrhage, is assiiiiKHl to exist. Tf, however, sneli patients are 
(hserved more critieally, it will be found that flaw redact to very strong 
auditory and visual stimuli, <iven to a loud eall, with a sigh, inereasiHl 
l‘iv<[iKMicy of \viuking, co-oixliiiahHl voluiitjiry movements of the eyes, 
siublcn a(H;elenitioii of pulse-frecjuency, or the clevudojmient of an emo- 
tional erythema. One can see that tlie patients, tlioiigh conscious, have 
tlieir p()^^(*^s of expression gr(*titly iiihihihxl, and lie in a state of jdastic 
Ht‘xil)ility which is one of the most certain signs of th(‘ (‘xistenee ol* the 


cataleptic state. Aft(.*r this cliniciil picture has been seen a ft^w times in 
Its most chara(*terLstic form, it will hmnue apparent lliat slightiT degrees^ 
ol hysteri(? stupor, witli more or less marked catalepsy aii<l plastic 
Ih xihility of the muscles, are not at all rare in prcdis])osed individuals. 
I’ar less common than the foivgoing disturhanecs arc, in my (‘xp(*ricnce, 
cases oi actual hysteric insanity. In those patients in whom I have 
‘‘hservt'd this condition it did not occur during tlu? lebrile period, hut 
m the, earlier shige of convalescence. 


] 4000 cases of typhoid fever, I have observed more or less well- 

»^evi.b)poil psychoses at the height of the fever or during convalescence in 
i * ‘> 1 mental disturbance occurred during the febrile stage, 

the period of irregular temjierature, and in »5 during conva- 
These patients w'ere exclusively adults, and women w'ere more fre- 
than men. I noted 27 of the former and 1»5 of the latter, 
ol the eases states of melancholia or quiet delirium were present, with 
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or without hallucinatious ; while in the remainder, conditions of more or 1^^^ 
marked excitement and even maniacal states were observed. With re'^rinj 
to hysteroj>syohic disturbances, and especially the cataleptic variety, whidi 
I have observed far more frequently, 1 have, unfortunately, no statistics. 

Owing to the field of my activity, the conditions that I have hithorio 
been able to d<‘si*ril)c from my personal observation belong almost exelu- 
sivc'ly to the period of the actual dLsiitisc and the jiatient’s residence in 
the hospital up to the time of complete recovery and dismissal. Alipii- 
isls are, however, familiar w’ith cas(\s of mental dorcingement thatdevi lop 
imich later, but which occur undoubtedly in eonstHpieiice of the attack 
of typhoid fever. These cases following typhoid ft'VCT aue quite comnuiii 
as compared with those following the other infections discuses, and thev 
often exhibit inarkwl severity and obstinacy and protracted duration. 
Under these circaimstances the condition is usually one of depression or 
melancholia, with self-accusation, fair and anxiety, stupor, aud often 
hallucinations ; though not much less common are quieter (*ondi lions, 
with peculiar ideas, esjK'eially delusions of grandeur; and more rankly, 
commonly, conditions of excitement up to the point of mania or acute 
dementia (Kratft-Ebiiig ^). 

Tlic prognosis of typhoid psychoses appaira in general to be favor- 
ablii. Of the (!ases under my observation, previously mentioned, which 
developed during the febrile ixu’hxl and airly in convalescence, only 2 
pc*rsisted beyond the period of convalesceiu^c ; the one terminated in 
recover}’' after six months, the other, after nine months. The severer 
psyela^ses also, wdiich lUHH'ssitatc treatimmt in hos|)itals for the insane, 
appear in gcMienil to pursia* a not mifavorjdile course. According to 
Kratft-Ebiiig, the pix)gnosis is almost always favorable in condillons 
of quiet delirium. Quiet or c^veii stnjiorons melancholia may last for 
youths, but in ()0 per cent, of the (?as(\s it terniinabjs in reeovoiy; 
recovery’^ from conditions of maniac'al cjxcitcincnt and fix)m acute demcnlia 
oecMirs in from oO to 60 per cent, of the cases. 

Before leaving this sex^tion it appexirs worthy of mention that ni 
exceedingly rare cases marked psychic clisturbaruios may be present at 
the veiy onset of the? attack of typhoid fevc?r, even as ciirly as the fir'^t 
day, or, at least, at the? Iwginning or the middle? of the lirst weok, :ni<l 
they may then exhibit the ediaractcristms of an independeait disor<h’i- 
Such case\s are well calculateid to give rise at first to error in diagno-is. 
I have obsen^ed 2 case's in whiedi patients of this kind were at o»^‘‘ 
sent to a hospital for the insane, wheiix? the true nature of the disea'^e 
first beesarae manift?st when, after the lajisc of eight and tAvelvc du.V^’ 
1 Sec the text-books on psychiatry by Kmeplin, KrafFL-Ebing, and others. 



SVMPTOMS AND COMPLICATIONS, 


269 


jv-pcctivelv, onlargcruoiit of the splwMi, diarrhea, aiul clistiiict lYKseoUo 
f iH'ii’ appoiirance. 

'I hc liiet that the previously insane, if exposed to the jwjssibility of 
inlirtion, are attacked by typhoid fever almost as frecpiently as healthy 
ii^,livi,lu:ils, should likewise bo eonsideriHl in this c^onneetion. Under 
v-iich cireiimstanees the course an<l tennijiation of the disease vur>', as in 
other e:ises, in accordance witli the constitution of the patient, the 
Mvoritv t)f the infe<ition, and such complications as may be j)resent. 
It has been statwl that in a nuniber of siuili cases after recovery had 
t.ilo ti ]>lace from the attack ol* typhoid fever considerable im|>rovenient, 
or ( vcri (Oin])lete recovery from the j)sycliosis, ociairred. Unfortunately, 
this is the ex(‘eption and not the rule. 

Nervous IJisturbances with Demonstrable Organic 
I^esions. — Although the affections of tlui nervous system tlius far 
(lo-cribed have been classed separately from a number of others which 
luv known to be dependent Ujxm rnaerosciopii^ally and microscopi(*ally 
di'inonstrabh; anatomic lesions, it will readily be understood tliat dis- 
tindion is not final, but is only an expression of the prescMit state of 
oiir knowhulge. Without doubt the so-called fmu^tlonal cHsturbanoes 
Avill also in the eoursc of time become more and more a(!e(»ssil)le to 
aii!ilnini(*. investigation. 

Alterations in the Meninges. — Among these, meningitis, whieh 
is usually not confiiUHl to the brain alone, bnt far more frequently is 
oercbnvspinal in distribution, should be mentionecl first on account of 
Its inip()rhmce. During certain epidemics of typhoul fever and in cer- 
tain pl.iees pi-ofound nervous disturbances, which (3an be ascribed only 
to acute iuflainniatxiry pi’ocesscs involving the nicmbnuies of the brain 
aii«l ilu‘ .s|)inal cord, occur in tlie course of the disease with varying 
trequemy, at times in large numbers of cases. At the onset and duringj. 
the < oui*sc of these eases, the stupor, in contrast with the remaining symp- 
fonis, is slight, if present at all. Under such circiimstaiMMjs the patients 
<'oaipIain — is unusual at the lieight of the attai^k — of most severe, per- 
headache, vertigo, roaring in the cars, and ])hotophobia. At the 
MMm finie or soon after sacral pain and [laiii at the back of the neck 
^vith painful rigidity of the vertebral column, especially the cer- 
' poi’tiori, and eharacteristic opisthotonos. Kven touching or move- 
(ir concussion of the dorsal and sacral cervical region induces loud 
'^pJ’ossions of pain. In addition, twitching and pains in the extremities 
r!!! and great tenderness of the skin and miist^les on jwessure. 

]>atients are deprived of rest and sleep by day and night, and 
’ <^iiq»l:iia and groan constantly. The sensory as well as the tendinous 
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reflexes are, generally considerably increased, and the elicitation of 
latter is especially painful to the patient. In some cases tlieiv is 
polyuria, with difficulty in micturition. Facisd heri)es, which under 
other circumstances is mre in tlie course of typhoid fever occurs uiffi 
remarkable IVecjiicncy. This symptom-complex may occur in 
severe and mild cases. The intensity of the attiick, it should he 

expressly j)oiide<I out, is not proj>ortionatc to the severity of <|ie 
meningitic symptoms. A mild attiick of typhoid fever may be attendwl 
with seveio and, conversely, a severe attack with slight, at times 
transitory, meningitic manifestations. 

The duration of meningitis during typhoid is exceedingly variable. 
At times it is from four to twelve days; at other times" it |)(‘rsist;s 
throughout the greater jiortion of the febrile pc'riod.^ Occasionallv it 
even ajipeiirs to prolong the latter considerably. I have obseiwed raises 
of from throe to three and a half weeks’ duration, liernhard ‘ also 
refers to a case of twenty days’ duration. I have never observed 
renewed apixiarance of the meningitic symptoms during a relapse of 
typhoid fever. 

1 liavc often had opportunity for anatomic investigation of cases of 
typlund fever whicli had showed symptoms of cerebrospinal meningitis, 
both those in which the symptoms rcfenible to the central nervous 
system were sliglit as compared with the symptoms to which death wiis 
directly attributable, as well as those iu which death undoubhMliy 
resulted dire(?tly from cerebrospinal meningitis. The first grouj) is 
charactcrizc'd by the slight, almost negtitive, anatomic evidence. One 
nmy find at most more; or less markiKl hypen*niia of the soft memhinnos 
of the brain and the spinal cord, Avith or witliout turliidity. A marked 
advance in the interpretation of such cases is furnishcid by the inteiv.'^l- 
ing obsen^ation of Fr. Schultze" that, although under such eirciun- 
stances no coarse anatomic lesions appear to be present, nevertheless 
small-cell infiltration is demonstrable in the membranes of‘ the brain 
and spinal cord in the course of the A-esscls, and also microscoj)ic Ibei 
of similar (diameter iu the tissue of the centrsd nervous system. Iu o 
eases presf^nting unusually well-marked cerebrospinal .synn>toins, wbieb 
were doubtless the direct (uinse of d(^ith, I was able at anto|>sy to 
d(jinoiistratc the familiar anatomic picture of pnrul(*nt cercl)ros|)inal 
iiKiiiingitis. Til 3 of these cjises especially the |)ia-arachnoid, particu- 
larly on the convexity and lateml aspcM'ts of the bniin, was involved, 
and in less degn^e that of the spinal wrd ; while in the 2 other easo 
the menibraiKjs of the brain and the spinal coixl were equally invc)lv<'d- 

1 lierlm. Mm. Woch., 1880, No. 60. * Loc. cit. 
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In these cjuses the condition had devdojxKl between the second and the 
iittli wtH'k in the course of attacks of typhoid fever of severe onset, 
ivith in l>nrt an unnsiially long febrile stsigc, and the disease had 
K'niiiniiled fatally after a diinition of fi-oni six to ten days. What 
irlMtion these csises bciir to those previously mentioiKxl in Avhich there 
no siippnnitioii must remain uncertain until further thorough 
l»in teriologic investigations have lieen made. To me it seems probable 
that in part at least tlicy differ from one another only in degree. In 
aiiV Invent, I was able in my jmndent ciiscs to exclude with certainty 
anv un<ltTlyIng complications, cather general septic^unia or purulent 
atlections in the immediate vicinity of thci skull (car, nose). 


Mv cases, which were observed at the beginning of the decade 1880-89, 
were not thoroughly examined bacteriologically. No doubt various inicro- 
or^ani.sms, possibly also mixed infection, will, in the (bourse of time, be 
found 10 be the cause of the meningitis. In this connection attention will 
have to he directed especially to Staphylococcus and Streptococcus pyogenes, 
to pneumococci, and particularly also to the specific micro-organisms of 
e|)ideiuic cerebrospinal meningitis. I would direct attention particularly to 
this point, because in Hamburg on two occasions 1 observed the striking 
fact that severe meningitic distiirhaiuses in the course of typhoid fever w’ere 
es[>ceially well marked and frequent at a time when idiopathic cerebrospinal 
meningitis raged in the city. Besides those cases probably due to the 
pyogenic cocci or meningococci, it is now quite well established that a 
eortain number of cases are due to the localization of the typhoid bacillus 
ithclf in the meninges. Within the past few years a number of such cases 
have been reportecl, and have lately lieen collected by Hofmann.' Leaving 


out of eousideration the doubtful cases, at least 10 have been reported in 
whicli tho typhoid-bacillus was definitely obtained from the meningeal 
exinlale in pure cultures. Ohlmaclier* has reported 2 such cases in which 
the typhoid-bacillus W'as most carefully identified, and the histologic changes 
«leseril)e<L A positive oliservatioii has also been made by Quincke,® wlio 
saw (h^ath occur in a w'orkman on the fourteenth day of an attack of 
ty])hoi<l fever, ami<l symptoms of severe cerelirospinal meniiigilis, and was 
able tt) d(*monstratc the bacillus of Eberth in the meningitic exudate as the 
sole pyogenic agent. In most of the ciuses reported as due to Bacillus 
typhosus, the condition has been one of a purulent leptomeningitis. In the 
r(.‘|>orted by Hofmann, however, there was simply an increase in the 
amoinu of cerehros]>inal fluid with a round-tvll infiltration about the vessels 
oi ihe. pin and arachnoid. The meningeal symptoms, however, were most 
marked, with clonic convulsions during the six hours preceding death. This 
brin^f, forth the interesting question as to how often the Icss-inarked 
symptoms, freciiicntly seen in typhoid, are due to the presence of 
’■'/■\i"'*^h]-bacilli in the brain, coni, or cerebrospinal flui<l. An interesting 
01 this connection is one which occurred lately at the Johns Hopkins 
which, following quite marked meningeal symptoms, including 
fv .. the neck and delirium, a lumbar puncture was performed, and 

‘‘^^I'ebrospinal fluid, which was macroscopically quite clear and cou- 



/'/.sr//. nied. UVA., July 12, 1900. * Pftila. Med. Jfmr., August 28, 1897. 

Stiililwi, “ Ufiber typhose meniiigitis,” klin. H'ocA., 1894, 15. 
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taiiied only a very few pus-cells, the typhoid-bacillus was obtained in pure 
culture. ^Xfler several days the nieniugeal symptoms entirely cleared ur, 
That in the future resort will more frecjiicntly be had to spinal pujKiiiv.|. 
which is also not rarely* indicated tor therajicntic purposes, for tbc e(in!i..,|,. 
explanation of the lueningitic symptoms, need only be indicated at this plaa* 
It is ail iuteivsthig fact that meningitic syinjitmns occasionally occur wiili 
great frcM|ucncy in certain c[>idemics and in certain places, and that iIk v 
may then occur in groups of individuals in the same house or the s.ui c 
family. 'Hius, I obscrvctl recently in the Jakobsspital 5 nurses siritkd, 
in quick succession with typhoid fever, probably in consequence oj* infc( liuu 
through milk, and in all the cases meningitic symptoms predominated iVinn 
the lirst week to such a degree that in the first case the diagnosis was as a 
result not a little obscured. 

The fact that cerebrospinal symptoms occur in a considc'rablc nninher 
of cases in the late felirile period, in the stage of irregular tempenitmv, 
and the first part ol‘ eonvah*{<ccnce, was long ago noted by .I)u(‘lu‘ck, 
Griessinger, Buhl, Leyden, Erb, and myself. Undoubtedly, these c;i>cs 
of meningitis arising in the latiu' period of the disease* are ainong the 
more sev(*re, and they attraeted attention tlierefon? rtdalively I'liily. 
The fact, however, that inarkeil meniiigitie symptoms may appear in 
the earliest period of typhoid fever, and may so thoi'ouglily dominalc 
the elinieal picture that tbc greatest dilliculty in diagnosis may ari^c, 
w'as jiractioally unknown before 1 call(‘d atb^ntion to it.‘ 

I have? exc(*])tionally obscrvcHl cast's in wbicli ivmarkably s(‘vcre 
liesidache with rigidity of the nock and liyperesthesia exjst<*d iven during 
the period of incubation of tyjilioid fever. iVFore fii*qiiently I have 
observed the symjitiims in question appeaf on tlu* fii'st or sicond day 
after the eommcMicenu'nt of the fi'ver, at times naturally suggesting 
geniiiue cerebrospinal meningitis, and the real nature of flic condiia-n 
beirtg rw;ogniz(*tl only wlien enlargement of the sple(*n, diarrJiea, and 
roseohe appeiiriHl at the end of the first or tlio beginning of the second 
week of the disease. T7ndoid)t(Klly, if one wishes to classify such cas's, 
tliey might be designated mcningotyplioid. 

I have also ol^servwl meningiticr symjitoms a])pear on all the sub'^e' 
quent days of the first wivk as well as in the swoiid week, ^t liino'^ 
their onset Avas mark(*d by a chill or hr repeatwl el dlls, and flie sur- 
prising development of facial herpi's. f have observixl these crises of 
early occurrence far more frecjucntly than those tliat set in during tin* 

> Siixunffshericht d. Coni), f. inn. Med., Bd. v., S. 4f)n ; and F. Wolff P 
from rny dopartment in Iho Ilainhiirg G<»nernl Ifnspital), Dcuisrh. Arch.f, htin. 
lid. xliii. Fritz alono {EUidea clinh/uett au?* diversM aympt. spirmnx obaerv. 
ftH're fj/phrAde.^ Baris, Do la IJave, 18C4) had roferrod to this condition beforo I 'ii-k 
This lultor publioation is hut little known ; my own attention was directed to i*' •'.* 
Bernhard only after the appearance of my own paper. 
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l irilwctk or later, Tluy appear to be more varietl with regiinl to 
vniiv iin<l course, but, on the whole, milder than iho latter. 

Svmptoiu.s of meningitis during the cxnirse of an attack of typhoid 
‘ vd’ are si'cn almost exclusively in young iiwlividuals, in males less 
( Miiinoalv than in women and ehihlren. 1 have obscTved lliis coiuli- 
iinii onlv twice in patients over thirty -live ycai’s ohl. Among MS cases 
rf win'eh 1 have notes, 23 were in women, 10 in men, and 5 in children. 

If as has alraidy been mentioned, in eases of typhoid fever with j)ro- 
i;,iin(l stupor, svmptoms of meningitis develop, cspcnual attention should 
be directed to the possibility of the symptom being dut? to a primary 
])nin lent process. Thus it is not rare for existing old inHamination of 
the laitldle ear to undergo exacerbation during, and perha])s in conse- 
(jiH iiee of, an attack of tyidioid tever, Avith subseipient, extension of the 
process to the jneninges. 1 have ]X'rsonally observ(‘<l this in a number 
of instances, and in 2 cases wa« compelled to r(*comniend irnmcHliato 
trej»liiniiig of the mastoid process. Meningitie symptoms liavi* been 
ol)S(*rvcd also in the secpience of recent sni)pnnilive inflammatum of the 
middle oar, which was deperuhait iijxm typhoid fevw (Louis, Peacock *). 

(,Vrei)rospinal meningitis is (piite rare as one of the manifestations 
oi’ seplletiinia complicating tv])hoid fever. I have observed 2 eases in 
wliieli such a condition developed during cxuivah'scnauH' in c^inseipiencc 
of pyemia, f(dlowing extensive, deep hed-S(m‘s. In omj of these eases 
|)iirident sinus-thrombosis <leveh)[KHl, and in the other an abscess of the 
hraiii as large as a pigooif s egg, and two smaller purulent loci in the 
external layer of the liemisphere, Avere |)rcsent. 

I have observed tuhereulons meningitis exee|)tronally, and oidy 
during convalescence, then occurring either as the eiTehrospinal form 
alntic <tr as one of tlie manifestations of a eom]>licating general tubereii- 
liisis. Attention has been called to this by other writers also, as, fijr 
insiiirax', Trousseau.- 

^reningt'al hemorrhage not of inflammatory origin occurs, on tlie 
wIidIo, cpiiic rarely. It is either circumscHbcd or extends over a 
<?ofisidcrahle extent, maiidy upon the snrfa(^e of the brain. The 
riu nniscrihed hemorrhages, Avheii they giA’c rise to symptoms at all, fall 
11|(‘ category of focal lesions. They may then give rise to liemi- 
phgi.i, cspoeially cortical monoplegia with muscular twitchings upon 
side or in cireumscrilxxl areas; at times there is aphasia. Tjcss 
pnuiionly the latter occurs alone. ExtensiA^e meningeal hemorrhage 
Ikmu observed but exceptionally. I have personally seen 2 cases 

^^^‘^^kodly alcoholic men of middle age Avho prcsent(?d a licmorrhagic. 
-Tfo/. Tinier ayid Gaz., 1856. * Loc^ cit 
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course of the disease in general. Death occurred in one at the end tjf 
the second, and the other in the middle of the third, week. In both tli^ 
symptoms set in in an apoplectiform manner, and they persisted for Uvo 
and three days, respectively, until death. 

Alterations in the Cerebral Tissue and its Vessels it 

has been mentioned in the anatomic stx'lion that sym]>toms dependi nt 
upon coarse lesions of the cerebral tissue and its vessels are not frcijiu nt. 
When they arc present, they omir principally during the later stages u\' 
the disease, in the last part of the febrile p(*riod, during convah^set'nce, 
or even later, so that they may with especial propriety be designatixl 
sequels. We have observed hemorrhages, embolism, and thrombosis lif 
the large, m(xlerato-sizc<l, and small cerebral vessels, with circimiscrihid 
and profuse softening, and rarely abscesses, as anatomic fi'ntuns. 
Among the clinical plienomena to which they give rise, and wliirli 
oft(m during life are difficult of correct interpretation with regaixl to the 
anatomic basis, hemij)l(‘gia, with facial and hypoglossal paralysis, aiiJ 
right-sided palsy, occasionally with aphasia, may be pointed out. 

I have personally oliserved 2 eas('s of this clia racier. In the one, whith 
teriniiiatc<l fatally in the course of eighteen hours, the conditiiui was clciun- 
dent upon recent hemorrhage into the left lenticular nueleus and its vicinitv ; 
while in the secrond case, which likewise terminated fatally in the conr«‘ ot* 
a few days, cmholisin of the left Bylvian artery was present. A ease 
hly susce[)til)lc of a similar o:xp]amitiou ha.sjx‘(?n reported by ( ’Jams.’ 'Fwo 
other cases of right-sided hemiplegia with aphasia and (^lioreift)rm lwil< lnMir, 
particularly in the arms, which were under iny observation, terininalt d in 
complete recovery. 1 am uncertain whether hemorrliage into the eer( i)riil 
tissues or into the meninges was the underlying condition in these eases. 
Other writers also, especially Gric^inger,* JacksfMi,' Hcnediki/ Jlerger,'' 
Nothiiagel,® and Striimpell,^ rc|)ort eases of eerelmil hemorrhage in 
courae of typhoid fever. 

Osier” lias re[)orted the ease of a young nuin who, during a mild 
of ty]dioid fever, on the ninth day of his illness suddenly developed gem r:il 
bilateral clonic couvulsimis, which, though general, were more intense mi 
the right side, l^he convulsions continued at intervals up to his death, leii 
hours later. At autopsy there was found thrombosis of the ascending parietii 
and parietotem])('.ral l)ranches of the middle cerebral artery. In a secniin 
case, that of a man aged forty-six, in the tliird week of a moderately severe 
attack of typhoid fever, there was a gradual f)Msct of ])ara lysis ot the lib 
side. Death occurred four days later, and at autopsy an area of throinbm*' 
softening in the internal ca]isnle was found. In two oilier cases ot henii- 
piegia with sudden onset, one of them with convulsions, there was recover} 

^ Jnauff. Diss.^ Wurzburg, 1874, and Jnhrh. f. Kivderh., J5d. vii. 

’ TiOc,. cit. * Edinh. Mf-d. 1807. 

* Wie7i. 7 ned. 1868. ® lirtdhi. /din. Wor/i.^ 1870. 

® DniUr/i. Ai'ch. f. /din. Med.^ 1872. The paper of Nothnagol eontains a 
plete eolb'otion of the literature up to 1872 on the nervous sequels of typhoid 

^ Le/irbuc/i. ® Johns Hop/ihis JIosp. Rep,, vol. viii* 
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the fever with only partial remvery from the hemiplegia. Weleli ‘ 
^ ^ other fatal eases of throiubosis of the middle eerebral arteries, 

ll-nvlxins ’ l»as made a iiiost careful study of hemiplegia in typhoid and has 
.,, 1 ],., ^'.] 17 oiises from the literature. Two of the cjises died, and iu both 
ihcsc there was a thrombosis of the middle cerebral artery. 

1 have observed abscess of the brain but twice in the (bourse of 
lv|)hi»id fever. The cjases were those pr<‘vioiisly referred to (p. 1.21), 
which were ^lopeudent upon septicemia aud were atteiuhnl with purulent 
menini^ilis of the convexity ; the cliiiicid symptoms aud course being 
lhosi‘ of the latter condition. 

In addition to apliasia dependent upon profound disease of the 
hrain, distnrhanccs of spe<^ch of cortical origin in the course of typhoiii 

r an^ deserving of special nuaition, siiu^e they form a spe<’!ial group 
and arc characterized by the fact that th(»y occur alone or at least with 
oiilv ciriaimserilaHl pandysis, and generally lerniinate in njcovery Avitli 
r(Mn|>:irativ(‘ mpidity. If they are atteiuled at all with mot(»r distur- 
l):inc(*s in the trunk or the extremities, these are generally of the char- 
acter nf tremor or ataxia. On acHHumt of the rapid, favorable course, 
these cases can hanlly be attributed to otlaa* cans(‘s than to slight 
anatomic altemlioii not p<»rmanently injuring the spei.vh-eenters. It is 
pjviilijir, furtlu'r, that these cases occur almost solely during conva- 
l(‘>tcii»‘c, and espt'caally in children and young persons. 

I liiivo jiorsonally ohserve<l \he following cases of this character : The 
lir-t occurred in an irritable, spoiled girl ten years old, with a neurotic predis- 
wlio, during convalescence from a severe ami protra(tol attack of 
lyphoid fever, was suddenly seizeil on the fourth afebrile ilay with alinast 
ciMuj»let(‘ loss of speech after slight disturhaiKvs had be(m noticed on the 
previous (lay. 'Fhe condition was one of ataxic aphasia. Consciousness 
iind roinaining functions of the body were preserved ; I would note espe- 
cially ihat no paralysis of tlic extremities developed. After this condition 
had ])cr.<isted unchanged for two weeks the disorder of S])ec‘ch began to 
iniprovc, and after the lapse of five weeks complete recovery had ensued. 

Ihc scejond ease occurred in a nicrehaiit’s apprentice, fifteen years old, 
whose, mother had died iu a lios])ital 'for the insane, and wdio prior to the 
< ii.H't ot a severe attack of typhoid fever had engaged in excessive physical 
a' livuv ; ho likewise was suddenly seize<l at the end of the third week of 
>fylisca.se, in the stage of steep curves, in the daytime, with jitaxic aphasia 
|v Hell ac'companied by considerable transitory elevation of teniperature. 
‘Mi.^oi(»uaness remained wholly undisturbed from the beginning of thedis- 
** I .*1 • ^"M'*'ovement began within a week, and in the course of thre^e and 
•I’lr almost complete recovery had taken place, except for slight 

HIM' 1*”" forming words and syllables, which difficulty persisted for 

J -nil IS. While still in bed, and after getting iij), ataxic disturbances were 
' ‘“"I'Tlrahle iu the lower extremities; sensation, lunvever, being undis- 

' AhbnW H Syidetn of Medirine^ 1890, vol. vii., London. 

Clin. Soc. Trans, y vol. xxvi. 
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turbed and tli<? patellar teiuloii-reflexess normal. These ataxic disliirl>a)ic<As 
had also completely disappeared in the course of about ten weeks. 

RefereiUH'S in tbe literature to tins peculiar variety of a|)basia ilate {.jk 
to a comparatively early period. After Kluseinann,* Baiidelocquer Wr^iv 
and Trousseau* had called attention to it. Clams-’ and Kiihn’’ engajrtxj i,, ^ 
more thorough stmly of the subject. Among 28 ('ases collected l»y 
25 were in chiltlreu, and the remaining 8 were also in young perg;i,i!>. 
Except for the [U'csence of ataxia in 2 cases, Kiihn does not refer tn .inv 
other associated nervous disturban<‘e.s in his cases. Death occurrefl it< hiii 
1, while complete recovery ensued in the reinaiiid(*r in from three sj\ 
weeks, rarely laU*r. 

• 

Other forms of cen'hnil tnonoplegia involving the arms, the legs, or 
only certain groups of muscles, have lik(?\vise boon recorded exce|)(ioii- 
allv in tlic literature.^ They have, however, not been earefnlly inve-ii- 
gated, and the condition, especially in tjie older eases, cannot Ix^ di>iiii- 
gnished Irom certain varieties of j)eriplicrsil neuritis. 

JTemorrliagt^ and inflammatory softening of tbe medulla oblongata 
deserve special mention. 

The case of tins kind reported by KummelD is interesting, as it 
the course of an acute ascjcnding paralysis, as «lid also the case of K)ru‘nlug 
of the bulb with capillary hemorrhages wliich was urnler my ohscrviitioji 
(see Anatomy, p. 121). The latter occurred in a man, thirty years ult!, 
who was brought to the hospital from the harbor, j>rofoundly ill, in a cnnia- 
tose state, without any history, 'fhere were high fever, moderate miuer- 
isni, palpable enlargement of the spleen, rigidity of the neck, and siilliiysj^ 
of tlic entire vertebral column, hyperesthesia of the whole body, extriij^ivo 
labial lierpcs, but no roseola?. Death occurred on the second day ol rcpi- 
dence in the hospital. The autopsy disclosed the lesions of an attack 
typhoid fever at the end of the third week, and, in addition to the hiilljtir 
lesions mentioned, marked hyperemia of the pia-arachnoid of the brain ;inu 
the spinal cord, with slight rnrbidity of the cerebrospinal fluid. 

The cases reported by hasenlohr® may also best he cited here. llt> 
descrilied 6 cases of conspicuous involvcmicnt of the bulbar nerves in < 
course of typhoid fever, which w'cre characteri/.e<l esj)ecially by dysiitlin*^ 
paralysis in the distribution of the facial nerve, and in part of the nioior 
distribution of the trigeminal nerve (weakness or spasm in the umsN.ifr 
muscles). All 5 patients exhibited evi<lences of profound infection and U-’ 
attacked with the nervous symptoms during the febrihi stage. In - ‘ ^ 
recovery ensued with comparative rapidity, while death occurred Jfi j ‘ 
third, and the autopsy disclosed as the cause for the trouble invasion n 
medulla oblongata by organisms resembling Staphylococcus citreiis aiij 
peculiar bacilli. As in iny case of invasion of the spinal cord by t}p 

* Prms^. med. Vrrcin/izcifiinfj, 1854, No. 12. 

* Ciympf. revd. de la S(/c. de liinL, 1800 . * Jour. f. hinder h.j 1^0 

* Oaz. dm /%., 1864. ® 

8 Deitiseh. Arch./, kiln. Med., Bd. xxxiv. This conlaiiis also detailed ro - ri.. 
to the liter-.'^turn. ^ ,, 

^ See Nolhnagel, loc. rif. * Zeit/. klin. Med.^ Bd. ii.» ^ ' 

® DeuUeh. med. Woch., 1893, No. 0. 
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, . ;|]j in Eisenlobr’s fatal case, scmcely any actual (lestruction of 

III tlie medulla oblongata was demonstrable. 

V t under my observation in the year 1884, to whicli my atteuiion 

M'-’-iin calltnl only after the ap|x^aranco of Eisenlohr’s report, may be 
jjit liidt'd in this group. It occurred in a servant-girl, nineteen y(‘ars old, 
^silldiriir IVoui an attack of typlioid fever of moderate severity. At the end 
nf tlic lliird week disturbances of spcccdi similar to those described by 
j.;iKnl«>lir suddenly appeared. The sensorium was clear, there was no otlieV 
pinalvsis, and the muscles of inastieatiou were, according to iny notes, intact. 
( 'oiiHilctc. recovery gradually ensued in the course of four and a half weeks. 

( Vrtain ('cr(4)ral nerves apptiar to hci involveil but randy in tlu' 
coin*sc ot* typhoid fever. Facdal or hypoglossal paresis is mentioned 
cxcc|)tionally. Possibly the few rejK>rtwl cases ol* paralysis of accom- 
modation during convalescence ((iuhlcT,' KitteP) lieloiig in this group.® 
1’lu! ociMirrcncc of paralysis of the vocal cords is, in part at least, to be 
iiiclndcil liere; while another |M>rtioii of the eases ar<‘ attributable 
directly to local disease of tlie larynx, such as intlammatory swelling 
ot* tlio mucous membrane and the sulnniKHms tissues, and nlcerjition 
(see p. 239 and the suecjeediiig pag<fs), '^Plu* condition present in the 
lir^t class is undoubtedly one of imiervational disturl)aiice in the dis- 
trilrniioii of the recurrent laryngeal nerve. liilateral or unilateral 
paralysis of all the muselos supplied by this nerve has but rarely 
l)(‘cn observed ; more fr(‘(|uently, ])aralysis of ('('rtain groups of muscles, 
especially of the abductors of the vocal cords, and somciwhat less com- 
monly that of the adductors. 

Tim oarli(*st reported case is probably the wctl-known one of Trauhe,^ in 
whieh paralysis of the vocal conis, together with oilier severe nervous 
inaiiiiesia lions, dcvolopeel during the liret week of the disease, 'fiirk and 
N'Mlinagel (who gives the earlier literature) have rejiorted similar cases. 
An extensive study has recently been published by Houlay and II. Mendel.® 
bnlilinskv*’ also deserves <!redit for his investigation of this subject. Other 
cases,' especially of paralysis of the crico-arytenoideiis posticais, have been 
nportcMl hy Liining,® Rehn,® Jourasse,'® and Pci." 

Sensory disturbances in the distribution of the cTanial nerves a|)pear 
h) he even more infrecpicnt than motor disturbances. Trifiicial neu- 


‘ An-/,, fjcn. t/r. MiJ.^ I860. * Wirn. maL ZvU., LSflo. 

lurther at a later page the dissenting opinion of Forster aiul Knies (p. 285). 
Lciirage^ Jhl. ii. ^ Ardt. yen. de Mat., l.)ec., 1804. 

mcd. Woch., 1805, No. 26. 

IS'r V'** of Vrzedliorski (VolkrnjinnV Sammlnny kftn. Vortr.^ May, 

. 1 V ' wliioli appeared while this volume was in press, attempts to show that 

1 ai\.Ms of the voeal cords in the course of typhoid fever is a quite frequent occur- 
* ‘"’^*^*^’* observations will be required to detennino to what extent this striking 
wliifh ij; contrary to the opinioii.s hitherto held, is correct. 

^ s Aj'chiv^ Bd. xxx. ^ Deutsch. Arch. /, klin. Med.^ Bd. xviii. 
^*'‘d.9c.h., med. Woch.^ 1879, Nos. 14 and 15. “ Vircliow-Hirsch, 1879. 
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ralj^ia, jx'i'sLstinp: into conviil(.*{?cence, is roferml to by various obsiT\r>rs 
among others by Striimpell. I have |wrsonally t)bserve<l no caso f,|‘ 
this character. 

Affections of the Spinal Cord. — ^These also are cloiil,ti,,;^j^ 
(jnite rare, much ranT than was beiievcil at a time when j)eri|>l)( cmI 
iKMiritis and its clinical manifestations wore little known, and parapli 
particularly of the lower extremities, Avas, without furtlua’ eonsideratinn, 
classed among the spinal diseases. For this raison the earlier litrraiaic ' 
cannot be accoi)ted without ({ualifieation. Cases of myelitis d(‘liiiit,.|v 
amfirmed by anatomic observati*>ns have, however, been observed in a 
number of instaneos. Such a ease was recently observed in my elinio. 

I may at tins j)oiiit refer also to the ease descril)ed by lue. in 188f) I'mi 
also p. 121), in which a strong man, thirty-r>no years old, died in the lii>i 
half of the second week of an attack of typhoid fever, with most nuirktil 
symptoms of acute ascending (Landry’s) spinal paralysis (or, if that imu 
be preferred, myelitic acutissima). Microscopic and careful hactcriolo^n(' 
examination of the s[)inal cord disclosi'd Ixyond doubt invasion by lypliuid- 
bacilli, whicli couhl be demonstrated both in transverse sections and in 
cultures. 

A case almost identical with my own had been descrilxMl by Lcudcl ‘ in 
1861. His patient was seized, in the third week of a mild atlacrk of typhoid 
fever, after she had actually entered upni convalescence, with acute s]>innl 
paralysis, ascending from the lower extremitie^s, which terminated fatally in 
the course of seven <1ays, with sym])toms of asphyxia, and in which con- 
sciousness was ]>reserved throughout. 

A somewljat similar case, ])roving fatal at the end of eighteen hours, lia?- 
been reported liy Schilf.^ The examination of the cord in this case slio\Nvd 
an acute Inmiorrhagic transverse myelitis at the level of the fourth and lilth 
cervieal segments. Cultures in this case were negative, 

I know of no other .similar ca.se. They thus a|)])ear to lx? cpiitc rare. 
Whether in future cases bacilli will he dcmonstrahle, as they wcm*c in my 
case, in the tis.suo of the central nervous system, cannot he slated in 
advance, find their presence is pos.sihly only of subordinate sigiiili<}inrc. 
Tt is rea<lily conccdvaldc that toxic: etleets of especial severity may give rise 
to similar symptoms. It is noteworthy, furth(;r, that ipiitc similar H/ven* 
conditions of acute asc*(>nding paralysis have been <lescrihed in the < oni>c 
of other infectious diseases also ; for instance, in cases of variohi by (luhlcr, 
Bernhardt, and others, hy Landry in cases of diphtheria and cholera, and 
by the latter and Ijeydeu in cases of pneumonia. 


►Still other clinkxil jiictures iindoubtcHlly of spinal origin have been 
observed. Thus Westphal,* uyxm the basis of a ease terminating 
recovery, luis ('ailed Jittenlion to a jKxndijir variety of nuirk('d ataM!‘ 


following typhoid f(?v('r, associated with tremor in tin? 
without a<?tual impairment of gross strength or of 


low(n* extreniita ^ 
sensibility. 


^ Soc the monograph of* .Nothnag(?l. * Gaz. mcd. de Paris, 1861, No. Ill- 
» Daiisrh. Arr.h.f. klin. Med.. ifMXl, ltd. Ixvii. 

Arch.f. Psych, ii. Nerv.. JJd. iii., llcft 2. 
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on.litioii was asscxMatfd with disoiilers of spcwli of the bulbar typo 
n.<i ijiblinj? those attending imiltipio sclerosis. A similar condition has 
boon observed l>y Eiehhorst smd Stviimpell.^ 

Multiple insular sclerosis has also l>een observed clinically, aiul in a 
nninhcr of instances anatomusdly, in cases of typhoid fev(‘r. In com- 
parison with its oc(Mirreiu?e in other acute iidectious diseases, this con- 
dition u|)pcars to be not eAtremely nirt; in tyj)hoid, 

I'icrre Marie ' observed, among 25 cases of insular sclerosis dependent 
upon infectious diseases, 11 in which this condition was a scciucl of typhoid 
f(‘ver. 'flic inilitary-saintary report of the French campaign of 1870-71 
likewise refers to similar eases. Ebstein ® was one of the iirst to call atten- 
tion to this interesting complication. Ilis patient exhibited bull)ar distur- 
hanoos of speceli and ataxia, without any other iTnpairment of motor jK>wer 
or sensation. Anatoriiic examination disclosed insular gray degeneration of 
1 lie spinal cord and the biilh. 

Cases (d‘ spinal paralysis of childhood have l) 0 cn mentioned by a 
iiumiImm' of writers as of ran? occiiiTcnce in the course of or toward the 
rIosL' of tlie attack of typhoid fever. The f^irlier reports are not based 
upon anatomic examination.^ Recently Richardier ‘‘ has publislied a 
repori of 2 crises of this kind, which, however, I have not y(d, been able 
io obtain in the original. 

In (‘oiicluding this section, a few words may be statcnl with regard to 
the state ol* tlie rediexes in <*ases of typhoid fever. In (ji(‘nnany only 
Striimpell has hitheilo discussed them, wliih? French investigators 
appear to have made (»xtcMsive observations. 1 liavc personally made 
st»nio observations at vari<Mis times and in an irregular nianiuM*, but 
Nvliieh, nevertheless, have yielded (xjrhun data. Like Strurnpell, I have 
ionnd in s(?vere eases in patients who wore greatly redu(^(*d, toward tlie 
‘*u<l ol the fever or during convalescence, inark(‘d exaggcn’ation of the 
]>atcllar t(*ndon-reflcxcs. Often I was even able to elicit slight or cv(‘n 
a inaikcd Achilles tendon-reflex. In mild and nuKlcrately sewere cases 
tile patellar tendon-reflex is exeetjdingly variable at the height of the 
‘li^ease. Rarely it is entirely wanting, but in the great rnajoritv of 
•a.M's it r(‘mains normal or is somewhat enfecbl(xL '^l^)ward the (?nd of 
die attack and during the pericwl of convaleseenee, eviai in mild eases, 
liavti observed now and ngiiiii moderate exaggenition of the reflexes. 


‘ H.Mitioiuxl in their text-hooks. 

1 ( ' uher Krankheiten dc» Ruckenniarka. German translation hv Weiss, 

1 S 04 . - * 


Arr.h.f. klhi. Med., Bd. ix. 
thr instance, Beiiodikt, Lehrbuch 


ami X. 

hr buck der Nerve7ikrankheifev. 




Puria, 1885, cited by Marie, who appears Ijimself to have made no siiinlar 
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In diildron 1 have observed enfeeblement ajul absence of th<* refl. 
with relatively grmter fre(|iiency than in adults. 

General Neuroses. — (1ion?a minor, to which liilliet and 
liave called attention, is rarely mentioned as a sequel of tyjihoid ji \(.r 

1 luive personally observed a woman, tliirly-oiie years old, who R<*(jnir(d 
severe, chronic chorea minor in her tweiity-fiflh year, diirin^^ con valorem c 
from typhoid fever. 1'lie history relatini^ to this |)oint was based upon li e 
fitatement of a most trustworthy physician, who treated the woman durimr 
her attack of typlioid fever. 1 have also observed choreic conditions in T; 
chihlren in the course of typhoid fever. In one case, which (levcl(»|icd 
Killring convalescence from an attack of typhoid fever prolonged (i\,r 
six weeks, the condition was principally one of iiniJateral choreic? twiteliini:. 
recovery from which took place in the <‘oiirse of six weeks. The su dihI 
child, in whom the characteristic twitching ap]>eared during the third wtek 
of the attack of fever, recovered two and a lialf months alter convalcsrc tu e. 
With regard to tlie tliird case 1. have no further notes. 

Ill a case at the Johns Hopkins Hospital of a young woman who had 
had chronic cliorea for a year before the onset of typlioid fever, there \\t\a a 
disappearance of the clioreic movements during the heiglit of the fi?ver, wiih 
a gradual return during convales(?enee. 

Of other neuroses, referenw may be made to the occurrence 
paralysis agitans (B('iu‘dikf). I liave personally observcnl this compli- 
cation but once, in a woman, foHy-six years old, occurring late during 
convalescence, and then jx'rsisting without diange. Kxojihthalmic 
goiter has been mentioned by Waldenbiirg as a sequ(*l of typhoid fc\M\ 
Eiclihorst and others have seen diabetes insipidus occur in connec- 
tion with tyjdiohl fever. I have personally encountered no ca.-c of 
either complication. In 18«S9, (Jibiiey di'seribcd a seipud of typhoid 
fever w’hich he called ‘‘ the typhohl spine,” and which he ngarded as a 
perispondylitis. Osier lias since reported a nnmiier of quite similar 
eases, most of which lie reganls as examjiles of a painful neurosis, 
analogous to the painful eon<litioii met with in the ‘‘ liysterii* s|)ino'’ 
and the “railway spine.” It usually conu’s on during eonvaleseenee in 
neurotic indKdduals, and the slightest bending movements of the hack 
may elicit expressions of the most acute pain. 

I^esions of the Peripherai Nerves. — TIk? ])criphertil nerves, 

ospecially those of spinal firigin, appear to be involvcH.1 more lre<|ni‘nily 
than the spinal e^>rd. As in other infections diseases, the conditieii 
usually one of neuritis, which may manifest itself as an atropine paral- 
ysis of certain museles, miisele-groiips, or an entire cxtrernily, or even 
as a jiai-aplegia, or, in still wider distribution, with the clinit‘al picinn^ 
of pronounced j)olyiu‘iuitis, 

Both the clinical and the anatomic knowledge of neuritis itscll, aiui 
the observation of its occurrence in the exiursc of typhoid fever, :»rv 
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,;!1 (comparatively vccQnt It is possible, however, as has been pri‘- 
v-oii-lv intimated, that not a lew cases of paralysis supposwl to be of 
piii'ii origin ^yeni actually due to neuritis. In tliis cat(*goiy belong 
ihr «':isos of atrophic paralysis in whhdi the muscles exhibit(Hl a reaction 

^l(Mr(Mi(‘r:itioQ and loss of electric irritiibility, with tenderness on 
pivs-me, associated witli subjective and objetrtive disturbances of sen- 
.•iiioii, and in wliich, even in advanced cases, rexioveiy or material 
iiii|)rovcnient took place. Leyden early referred to the ])robabilily of 
tlu' mo!c freipient occurrcnex3 of pcriplienil neuritis in cases of typhoid 
f( \(‘r in lii'^ book on Di^a-ses of the Spinal Cord. Neuritic ])aralysTs 
oc(;iirs less freipiently at the lioight of the disease than toward its close, 
iirul into late (jonvalescence. I have observed neuritic ])araly.sis of both 
](nv< r extremities develop as late as the twenty-ninth ilay after defcrvcvS- 
<M nco, after the patient ha<l already gotten out of bed. Such late occur- 
rciuv is, it is true, still more usual after dii)htheria than after typhoid fever. 

Paralysis due to neuritis, both when extensive and more particularly 
when ciivuinscribed, apj)ears to involve the lower extremities more tVe- 
•juonily than the trunk and the upper extremities when it occurs in cast>s of 
tyj)hoi(l ievor. Among my cases are 2 <if paralysis in the peroneal region, 
anil 1 each of paralysis of the adductors of the thigh and of the quadricc])S. 
Paralysis of the latter has been mentioned also by Krafft-Ehing,' as well ;is 
hv Nolhiiagel and Surnuiy.'* Of other forms of nenritic paralysis, that of 
the Ioujj: muscles of the hack, the serratns ( Eiilenbnrg), as well as timt of 
the ulnar and the ine<lian, has been recordctl in the literature. 

Among the csises of paraj)lcgia of the lower extremities, 4 cases rc|X)rte<l 
hy Noihiiagel deserve mention. Alexander* has also reported such a case 
in an adult. 1 have personally seen neuritic paralysis of ])oth lower ex- 
tremivies in a hoy, eight years old, which began as early as the second week 
of a mild aitack of typhoid fever, and from which recovery eiKsiied after a 
(luralion of six months. Cadet de Gjissicourt* and lh‘noch“ had previously 
callod attention to this eomplaiatioii during childlioo<l. Kinally the iact 
may he rrumtioned that neuritic processes may develop also without atrophic 
paralysis ; in fact, almost wholly without clinical mainfestatioiis, as linhl 
and Pia-idiardt® and recently Pitres and Vail lard have demonstrated ana- 
tomical jy. • 

Sensory disturbances op the part of the si>inal nerves are not quite 

frcijnent as the motor paralyses. Cutaneous anesthesia is nu'Ti- 
tioned by Duchenne,^ Gricssingciy'^ Giddor,® and subswjiiently by luimor- 
ons other writera, as, for instance, Kratt't-Ebing and Bauinler." It 

^ licoharfifungen und Studlcn uher Afttlominalhf/ffntft, 1S71. 

• Ardi. ^kn. iU Med., ISOr*, T. 1. * Deufsrh. wed. WorJi., 1880. 

* fyaiirs cXir., dps i 7 iaf. fie ['enfance, 1882, T. ii. •'* Charite-Annalen, 1802. 

® I'Oe, rlt, 7 r fUer.fr Isat. locale., 1801. * I*or. cii. 

■’ f'Oe. eit. IjOc.. cit. 

“ Klinifiche Bcohachtungon uber AMonnniillvphu?^,’ ’ Deutsch, Arek. J. klin. 

Bd. iii. 
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has occurred also in sevenil instances in niy experiences, and is rnani- 
fested in part hy inipaimient or complete al>olition of sensation tlirouy li- 
out tlie distribution of certain nerves or in (juite eireumscribcil areas uf 
the skin. So far as I can recsill, the various forms of sensjition Avi*ro 
eepially impaircHi. Caseys of <;ulanoous anesthesia, such as arc obscr\( <l 
during amvalesccnee, especially in adult females, involving extensive 
arejis, without being confined to definite nerve-areas, appear to belong u, 
the grouj) of hysteric disonhrrs, which are not rarely encounhTOl in 
the setpicnee of typhoid fever. 

More fre<pient than the simple derangenuaits of sensation, ami 
especially more vexatious, are the neuralgias. Among these, neuralgic 
pjiins in the toes and the heel, and also in the remaining portions of tlie 
sole of the foot, have (K*xnirr(*<l in my experience with ])ariiciilar fro 
queney. Omiparatively rare at the height of the disease, they arc 
likely to apjiear espe(%lly during the stage of defervescence and the 
first part of the period of c<»nvalcs(.?once, to tlu^ great distress of‘ tin; 
patient and also of the physician, to whom the obstinacy of* the dis- 
order soon becomes a|)parcnt. At time's the patient, under such circum- 
stances, is unable to rest tlu^ foot upon the hc'el, so that this must he 
placed upon a concave surface; while at other times the bcd-clotliing 
must be su])ported by means of hoops, in order that it may not exert 
pressure upon the painful toes. Fortunately, the pains <‘V<*nlnally dis- 
apjiear, generally without special inteiweiition. X(ive*rtheless, I have 
excc|)tionally ol)served them to jKTsist for a considerable period of time, 
in one Instance for a year and a half, and in another for more than two 
years. In both iiistan<H‘s luairalgia of the land was |)rcsent. 

Nenndgia of the sole of the fV>ot and of the to<‘s has betai long and 
generally known. Among those who have referred to it are Diichcck.’ 
IJobenneister and iragenbach," Jiirgenscii,'* Nothiiagt'l,* Fritz,' and 
Knifft-Kbing.'* It is mentioned also in the HanUary Report oj (hr 
(iermttn Anmei< for 1870—71. Sciatica ap])ears to be iniudi less 
common (B(‘ne<llkt, Xothnagfd). I have never encountt'n'd It. 1 have 
observal in a woman, forty-one yefirs old, who had a neurotic teiidencv, 
an extensive, severe neundgla in the drstributioii of the brachial ])lcxus, 
in association with persistcjit fibrillary muscular (jontractions in the dol- 
toid and the triceps, but without atrophic paralysis. Kea)vcry ensued 
in the course of three months. 

I have observtKl intercostal neuralgia in 2 ciises, in 1 ass(M*iatcd with 
herpes z<»ster; occipital neuralgia in 3 cases, the first developing during 

* Lnc, cii. ^ Lor. rit. ^ Lor, dt. * Lor, rif. * Lor. rit. 

® Kiininrhe Studirn i'tbrr dr. JirhamU miy des AMomhiafh/phus. 
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ilic of tempera tun*, and the other two during eonva- 

li.^cofiee. Itecoveiy cnsiujd iu all 3 crises, hi 1, it is true, only after the 
of five months, luit iu tlic other 2 in the course of a few weeks. 
\( iir:jl‘da in the distrihiition of the lumbar and tlie crural nerves, 
wliirli has been mentionwl in tlie liteniture, 1 have not observed. 

rhe stat(» of thcj sensory reflexes in the course of typhoid fever has 
hitlioHo been but little investigixkHl. The literature contains but scanty 
nijiv'iiee to the subject, and my own observations also are few. 
ViMonling to tliese, the sciusory reflexes appear to lx* generally imieli 
diininishe<l during profound tM)ma, while in iiuKlerate and in mild 
ciiM'S they loss commonly exhibit altenitious. I have frecjiienlly Ibund 
llicai normal, or diminishwl rather than iiu^reased, even in eases of 
mndrrate severity showing marked tremor. 

{ aidoiibtedly, considerable increase iu the sensory reflex activity 
ih casinnallv oe<.‘urs, and this may persist for weeks and months after the 
altack of typhoid feviT, especially in the lower extrernitic's^ the soles of 
tli(‘ IV('1, and the al)dominal wall. In some j)atients tlu^ friction of the 
cli>thing in walking, the wearing of woolen stockings, and the like, 
p:ive rise to an annoying sense of ti<*kliiig. In 1 ease under my obser- 
vation, (xx'urring in a man who was highly n(*r\'ons b(*lbre the attack 
of typhoid fever, there persistcxl such a d(‘grt‘e of genend (Mitaneous 
l»y|n‘rtsili(;sia of the lower half of the body, with pimctatc anesthesia 
and cxaggi*ration of the plantar, ereniasterie, and abdominal refli^xes, 
tliat the patient for a long time could be permitted to walk only when 
a (loscly applied silk protective which di<l not s(a-aicb the skin was 
platxd heiu'ath the outer clothing. 

Diseases of the Sarj — 'Fhe organ of s]>eeial sense by far most 
tiV(nuntly involved in the course of typhoid fever is the oar. Among 
l- b> eases of typhoid fever analyze<l by Dezold,^ mipairuient of hearing 
coonrred in 4 per rent, in the course of the? dis(*ase. Other aiirists also 
oiai)hasize the fw',quency of this oeeurnmee. Thus Uiirkiier^ states that 
in 1.8 per cent, of all oases presenting impairnu*nt of hearing, lie was 
ahlo to determine typhoid fever as the cause of the disorder ; while 
^antjil found a similar etiologie factor in 0.7 per a^nt., and Kramer 
in 2.0 por cent., of their cjiscs. 


, ^ Moos, Schwurt/.e’s Handbuch rf. Ohrcnhcifhnide. Bd. i. Sclnvartzc, *‘Er- 

^ d(;s Gehdrorgans iin Typlius," Deutarh. Kllnil^ 18C1. Jbid,. ‘-Typhosc 

■‘•I'ij' it/' ek'., Arch, f, Ofircnh.^ 1864 and 1867. Anatomic references can bo found 
n* ‘ of C. K. Iloifinan, loe. cii. 

188} * die Erkrarikuiigen des Gohoroi^ans bei Tleotyphiis,” Arrb. f. Ohrmh.^ 

'Beitragc zur StatLstik der Ohrkrankheilen,” Arch. J. Ohrevh.^ Bd. xx. 
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Tho disorders of hearing tliiis far obsorvod arc most varialdc wit), 
rcft*rem*c to tlicir s(‘at and cliai'acler. With ivgard to the external « , 1 * 
and the auditorv canal, tiu? rare causes of pingrene <if the auricle art t,* 
be borne in mind (p. 1<)8). Periostitis of the external auditorv 
and perforation of abscesses of the parotid ‘iland into the eartila-rinous 
portion of the canal are inor<* frequent. Fiininenlosis of the oxImikj] 
auditory canal is also frequently mentioned. 1 have observed ii in 
nuniher of instaiuvs as one «»f the manifestations of multiple fnninc!!- 
loisis of the skin during (‘onvalosec'ueo from ty|>hoid r(‘ver. 

Among the disoixlers of the internal ear a distinction is geiKMallv 
made between purely nervous or fum^tional disorders and those (K‘|H n(l. 
ent tq)on organic causes. The purely functional dis()rdei*s are hv nf> 
means rare. A portion of these make their ap]>('arane(^ at tla? bcginninff 
of the attack, and whik? they are |X)ssibly less conspicuous at the h< i!:lit 
of the disease, it is only because the pwfoundly soporost' j)ati('nts 
no ^complaint. Among these disturlianccs is to be included especinllv 
the extremely annoying, .subjective sen.«ation of sound, as of roaring and 
ringing, whi<?li is often pr«'seni during the first period of tlu» dl.-ean*. 
Probably the almost characteristic impairment of hearing at the height 
of tho dj.soa.se is also in many oases due solely to nervoiLs di.stiirl>anet-. 
At least, it is often impossible to demon.strate any eaiisative lesion with 
most thorough investigation. The pn)gno.sis of the.se di.sorders is favor- 
able. They disappear with subsidence of the fever, or at any rate with 
tlu! end of coiivaleseenee. While formerly the causes of tlies^e disiiir- 
baiKjes W(*re thought to con.^jist in hyperemia or anemia of the brain an<l 
its membranes, or even (»f certain parts of the middle ear itself, at ilu‘ 
present «lay the action of toxin.s n|H)n the parts in question is prnpt riy 
mad<i re.sponsil)le. 

The di.'^onlers of tlu* middle car dependent upon anatomic lesions an* 
referable principally to extension of inflammatory jjroeesses from ih<' 
stru(;turo.s of the nasopharynx through the Eustachian tube to tho 
middle ear. Not rarely nuicojMirulcnt infectious matter gains cntrjuu’O 
mechanically to the cavity of the tympanum. The po.s.sil)ility of dis- 
semination of excitants of inflammation fi*om remote organs and their 
lodgment in the ear is ju’obahly of subordinate signifu^a nee. Tlu‘ inioi’o- 
oj’gaiii.sm.s of (?<io]ogl<? .significance in all the.se inflammatory proccsso 
have not yet been adequately determineil. Especially it has not yt 
bwai made out to what extent the hacilliLs of Eberth itself plays a part 
in this connection. 

The course of the affections of the middle ear varies betw(‘en die 
mildest ca.ses and those which are the most severe and are diivofb 
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or are attended with sequelae wliicli persist tlirouj^lioiit the 
lii'e. l^or instunee, jumileiit siims-throiul)()sis or pen(»stilis and 
ot* tiie petrous hoiu? may develop. Fortunately, these pnifoimd 
(li4iuhances are far less common in the course of tyi)hoid fever than 
ill -onu* other infetjtious diseases, as, for instance, scarlet fever and 
iliphilieria. Far more freipieiit are the milder disturhanees that are 
nadilv overlooke<l in their incipiency unless the ])hysician examiii<\s tiie 
|)r,»(onndly soporose patient frecpicntly an<l thorougldy, and which arc 
rrcoLiiiizcd <a»ly after they have given rise to suppurative inflamma- 
li.va of the middle enr, with perforation of tlie druni-memhrane and 
<)toiThea. Tn addition to inflammatory lesions of tlie middle ear, hemor- 
rliajrcs into the (M^chloa and the vestibule have been observed as the 
ciiiisc of severe, and at times permanent, impairment of hearing. 
Mhos' also mentions small-cell infiltmtion of the. membranous laby- 


rlarh. 

Disorders of the Kyes.^ — These arc‘, on the whole, rare in cases 
nf lyphoid fever; at any rate, they are much less common than diseases 
«)f the ear. Gangrene of the tissues luis exce|)tionally been observed 
in th(i imiiu‘(liate vicinity of the eyes and of the lids, and has been 
attrihiiled to endarteritis and thrombosis of tlu^ externa] carotid artery 
;iikI its braiK'hos (p, IGS), True noma eompli<*ating typhoid fever is 
mIs(» rnentioiuHl by earlier writers as a cause for extcaisive destruction of 
I lie ovclivls. 


Paralysis of tlie <‘xtra-ocnlar muscles occurs rarist cornmoiilv during 
eonval(*seenc<;. Kiiies believes that certain vari(*ties of these extra- 
<Mnliir paralyses arc luielear in origin and are to be attribntcHl to a 
rinnnic nephritis. Unilateral and l)ilateral ptosis has been observed 
(Nntlinagel, Henock). Cases occaimiig during the height of the fever 
:n’(' very rare in the absence of intracranial (complications. Ptosis and 
nhihurens palsy have been reeordixl in the third wtjck of the disc^ase by 
NMflinagel. In a case at the Johns Hopkins Hospital oculomotor 
JMie.si.s of fli(i developed on the eighth day of tfn^ disease. In 

tlii> there was paralysis of both inlra-ocnlar and extra-ocmlar 
and tlu* condition was probably dm^ to a slight lo(*al inonin- 
lo children symptoms of meningitis and strabismus may occur 


* cit, 

^ Bezickungm dcr AUgonieinleMen und Orfinnerhrfmhmgen zu Veran- 

KrankhrAtni SchorgancHy Leipsic, 1S77 ; and Die Bezieknngm 

K,-;. seiner Krkrankiingen den ubrifje.n Krankheifen des Kbrpers und 

AVioebadeii, AIjso, de Sell woiiiitz, c}jM])f.er on Oriilnr Ooinpli- 

Isf.^ /I Surgical Computations ami Sequels f/ Tifphoid Fever by Keen, Phila., 

'■ • Tfnh. Med Joitr.j March 3, 1900. 
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(Mii'ly, but it is questionable whether they are associated with a tn„» 
nu'ii i ngeal i nfl a m mati( > 11 . 

Paralysis of the intra-ocular iniiscles is also most common dinijiT 
corlvalcscence. l^orster, with whom Kiiies agrees, considers tin* par;,! 
ysis of accommodation and mydriasis as essentially part manifestation^ 
of tli<} general exhaustion ; liir less frequently they are due to c ireniii- 
serilxHl disease of the aftcctcHl lUTve-paths. 

Among the changes in (he eyeball itself, conjunctivitis should first 
be mentioned. A catarrhal form of conjunctivitis (»c(;urs frequenily in 
d(ie|)ly soporose patients during the febrile period, but by no moans so 
irequently as typhus fever and small-jM)x, or even measles. Prnhahiv 
this conjunctivitis is not specific, but is dependent upon or tavond Iv 
the lact that tlie dull ])ati(‘nt winks infrcMpiently and closes his < V(s 
imperieetly and possibly also by the diminished secretion of iwirs. 
During convalescence, and sometimes in the later stages of th<» disoiiH-, 
a true phlycti'iiular conjunctivitis may appear. A phlyctenule niav 
break d«»wn ami form an ulcer, or without this origin ideemtivc* keratiiis 
may arise. These nlcca’s are rarely so large as to give rise to 
leukoma and considei'able impairment of vision. True keratomalari:*, 
which was early described by Trousseau, is, fortunately, an extrenu iv 
rare manifestation of jirofoiind maninti(^ or septic conditions (sec my 
own case, pp. 2JM and 292). AccM)rding to Knies, iritis, eycliti-, 
choroiditis, and <‘horioretinitis also occur; less (‘ommonly, however, tlinii 
in other infi^ctious diseases, as, for instance, relapsing fever. They 
may give rise to permanent profound impairment of vision, as the i*as<s 
of Arens and I'relat, cited by Knies, show. 

1'hough extremely rare, the transitory and the permanent forms of 
amaurosis are worthy of mention. The transitorv forms, whose nalinv 
and causes have not benm ad(»quatelv studied, occur almost s(»lcly 
in youth and childhood (Eberth, Nagel, Freminau, Fr)rst(?r). I hnvr 
personally observed such a case devtdop in a girl, eleven years eld, 
without demonstrable l(*sion of the eye-ground, in the course of typlfoid 
ne])hritis, and <lisappear within seventy-two hours witliout leaving a 
trace. TTremia must be thought of as the cause in such cases. 1 h*? 
persistent forms of amaurosis,^ which may be cither unilatend or bilal- 
<*ral, generally dcp<md upon atrophy of the opti(^ nerve. Tin* seat e* 
the disturbance is to be sought either in the brain or in the optic tr:urt 
itself. Among the causes of the disturbances in question, hemorrhage 
and s(*lcroti(j or other variety of focal disease have been mentioned. 
Probably meningitic^ exudates, MUth their injurious secondary efiect.-, 
* This literature is j^iven by Forster. 
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j.. .Jh) often openitive, as Knies and Forster, especially, have i)ointiMl 

'''()j>tie neuritis diirinj^ typhoid Ls usually associated with iiieniugitis. 
lfoW‘ v^*r, ac«)nling to de Schweinitz, an optic neuritis may occur 
wliiib entirelv iiu<*ounocted with intnicraiiial coin|)lieatious, aial 
is jiiMlogoiis to the neuritis o(?curriug in the uervt\s elsewhere in the 

Acironling to Bull, retinal hemorrhages are not inlVeiiuent during 
till* liei"*ht ot‘ typhoid fever, being most common about the third wt^'k. 
V pfi verted quality of the blood, a weakcMied condition of the blood- 
vessel walls, or a mieml)i<? invasion (»f the vascular coats may explain 
hemorrhages (de Schweinitz). 


VARIATIONS IN SYMPTOMATOLOGY AND COURSE. 

'fhe chamcter and the severity of the course, and the symptomatology, 
oi‘ tvi»hoid fever represent the (ixpressiou of two principal factors, 
iijniu?Iy, the mode of action of the bacillus of Kberth upon the l)ody, 
particularly the degree of its virulence ; and the s[)(?cial conditions of 
the invaded organism itself. These comlitions are, natnrsdly, extrenujlv 
varial)l(‘. As to the nature of these <ronditions, a part is alr(*ady 
known, at least empirically, while a ])art is still entirely undetermined. 
Among the more important determining cionditions are, first, the fSictors 
rcliititjg to individual, namely, age, sex, <M)nstitution, occupation, and 
iikmIc of life, and the degree of* susceptiliility and power of rcacti*»n. 
Furl her, of importance in sha|)ing the cause of the disease are special 
proniinmce of sy’^mptoms on the pjirt of individual organs or systems, 
:iml th(‘ not uncommon associated activity^ of the typlioid-bacilhis with 
utlwr |)alhogcnic micro-organisms. In addition to the special condi- 
ti‘>ns, gmieral conditions also play' a ro/c, and tliese aflec^t the indi- 
vklual oidy in part, but in far greater degr(H.‘ influence the preservation, 
ilov(‘lopment, dissemination, and the degree of virulence of the virus ; 
lh(‘<e :ii(. especially the local conditions, habitations, state «>f cultivation, 
of intercourse, and water-supply, and, finally, the geograjihie 
'"nualion, climate, and season. The varieti('s of clinical picture, course, 
and termination of tvphokl fever resulting from all these various 
uifluoiiros are so diverse, often so completely oppose<l, ainl, on the 
“di' r hand, at times so running together, that any exhaustive doscrip- 
ti‘»r, impossible. Fvery case, therefore, is difh'rent from every other, 
:my description can serve only as a guide in the midst of this 
^^*‘»ahility, and determine the most important points of view. A 
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consiflcnible number of fiiets in this connection have already 
referred to in the clinical section. 

It will be best to begin the descrij)tiun witli a recital of the sirnph .( 
conditions : tlie varieties of typhoid fever that result in aeconl.-uivc 
with the severity and the mildness' of the attack, as well as 
varieties depending upon the duration of the disease in general, «>r ot' 
its dillereiit stages. It may be emphasized in advance that sevirih 
and long duration of the disease do not coincide any more thaji do 
brevity and mildness. Althougli such coincidence occairs frequent Iv 
in the individual case, tlie severity and the duration of the syin])toins 
are, in general, wholly independent of ciich other. The best evi<lcM<o 
of this is alforded by the study of the variety to be described first. 

The Short, Malignant Variety {Mulujnani or Fnlminmd 
Typhoid Freer ; Ilyperpyretic Variety). — ^"J'his variety, which, fortunai^h , 
is rare, represents, as its designations indiinite, a form of typhoid finer 
of most severe ctmrse. Some of the cases begin after a longc'r or 
shorter period of incubation, which is not free from symptoms. Tli*? 
patients complain for days in advance of great malaise, hea<laclio, 
vertigo, and sleciiplessriess, and often exhibit nausea and vomiting, nud 
not rarely diarrhea. The pulse, also, at this time may be abnorniMlly 
frecpient, and the temperature temporarily elevated. In another group 
of cases the disease sets in suddenly, without prodromal manifestations, 
with a single chill or repeated severe chilliness. 

Almost always the stage of asceiuHng fever is considerably shf)rtcnid, 
so that within from twenty-four to forty-eight hours the level ol* »-ofi- 
stant fever is reached. At times this occurs at once, at other times 
wnth one or two slight remissions. The temperature-level then roaclicfi 
is not rarely an unusual one, so that as cjirly as the ev(Miing ol flic 
second to the fourth day of the disease the thermomet(‘r may register 
fn)m 40.5° to 41° C. (Kig. 14). The teuipcraturc then n‘mains ni 
this level, generally witli slight fluctuations, for the next few days, or it 
rises still higlier, preserving the character of a continued or remit tout 
continued fever (Fig. 25). 

The pulse, even in robust men, is from the outset excessively h'c- 
quent, at first still full and tense. Soon it becomes softer and dieroti<*. 
The differences between the morning and evening pulse-frequciuy 
like those in the tempemtnnt*, remarkably slight Shortly before or at 
the height of the fever, at times even during the ascent, the patuais 
become stupid. They arc delirious at uiglit and sometimes by <lay-* 

Ue in a state of relaxation, in passive dorsal decubitus, with the 
open, exposing the dry, fi.ssure<l tongue and lij>s. Bubsultus tendmo^^fi 
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fl u rlt ition, and grinding of the teeth, in young persons even eonvul- 
iin rease the gravity of the clinicnl picture. Not rarely rigidity 
\ the l>aclv with opisthotonos and other cerebrospinal symptoms are 

nivsciit bosH-lcft. 

The state of the spleen is varial)le. <jenerally it is <listinctly demon- 
vitrihle <inite early, even at the time of aflmission of the patient, on the 
or the third day of the ilisease, and ofltin tlu^ organ is converted 
into a larire, soft, and sensitive tumor, l^oss commonly (•nlargenient of 
iln‘ s]>lecii occurs later, or is not demonstrable throughout the entire 
(ours(i of the atbick. The abdomen early becomes greatly disteiuUjd, 


Day of tlio I)i^^l•ase. 



Ki(». J.'i. - i’emppraluri* clKirl from a fulminant case of typhoid fever in a womiin, thirty-five 
y< nrs r.M. term i Mali 11}^ fa tail ly on the ritjhth day. This was the third caise in a house-i?nilemic. 
I ’if .itli.ok heijaii with a chill. Intestinal lesions were marked, especially in the ropion of the 
e*. I loii jMul the lower thin! i»f the ileum. Teycr’s patches were in a state of medullary swelling, 
m part I'leatly disintcf'rated, and in a state of confre.stion. No complication was present. 


and ill some cfises accpiires a eonsiderable degree of tensitm, which is an 
ciimioiis sign. The stools arc at times diarrheal, at other times eon- 
•stipalod ; the nriiic generally contains albumin during the first fe\v days, 
at the same time being scanty, concentrated, and high-colored. While 
^^cliurui oeeiirs at iirst, with the eoinmencoment of de(‘}i stupor, the 
;m(| tlic stools arc passed involuntarily into the IhmL 
* he termination is in most cases fatal, following progressive loss of 
-traigth^ and at times associatc<l with extremely high degrees of tem- 
*"^''**' (hyperpy retie form). Only the minority of patients survive, 
the latter event the severity of the general symptoms subsides toward 
of the second week, the tempcrature-<;urve declines to a lower 
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level, with simultiuieous improvement in the pulse ; and after a 
or shorter period the patient bc(;omes afebrile, ('onvaleseence is aUv-ivs 
unusually severe and protracted ; this often occurs in consecpu^nct* of 
ret'rudeseences and relapses. 

The symptoms in the presence o^whieh death takes place are those 
of most profound intoxication. Only exeeptionally do early interciir-. 
rent intestinal honiorrha^es aecelemte the I'atal lerminatioii. 
inortem examination discloses, in accorcLimjc with the short dural ion 
of the attack, that the lesions in the small and the large intestine ;iro 
still in a state of medullary swelling, and only here and there is there 
beginning sloughing. Their extent and intensity do not, by any nieanri, 
always correspond with the severity of the clinical ])ietiire. Altlioiigli 
severe degrees of intestinal involvement are more 1 recipient, cases al.vo 
oc‘,cur with remarkably slight speeifu^ intestinal lesions. The lnrt^c, 
soft, diflluciit spleen is often the seat of rocewi extravasations of blooil. 
The liver and the kidneys are in a state of marked cloudy swelling. 
Fortunately, as has been stfitc?d, this variety is quite rare, it occurs 
principally in adults up to the fortieth year, while children and oM 
persons are attacked much less frequently. With referem^e to the 
duration oi‘ the process, the fulminant form, which may tcrrninirte 
fatally at the end of the first week, and rarely persiwSts until the end 
of the second, is to be contrasted with the severe forms of protracted 
course. 

Severe and Moderately Severe Cases of Protracted 
Course. — Detailed reference tkmmI not agjiin be made Iktc to iIk^ 
course of such cases, as this has been fully done previously ((icrn i’id 
Clinical Pieturc). At this place we wish niercdy to point out that lli*' 
conditions and the forms of the prolonged attack are extremely varial)l»‘. 
Thus, the prolongation may be due to the fact that the individual singes 
of the disease are extended bcy^otul the usual ])eriod. Tins applies witli 
espet'ial frequency to the fastigium, whkdi may persist for as long 
four weeks, and even mucli longer. The fever lias then less coinnnndy 
or only in the first stage tlic eluiraeter of a continued or remittent ccii- 
tinued type. Very early or even from the outset, the tempemture 
likedy to exhibit marked fluctuations, and may assume the charad^ i’ 
of an intermittent type or even become wholly irregular. Next in 
frerpiency the stage of defervescence is prolonged. Tlie characti'n-*^*- 
steep curves arc tlien obscured or are entirely absent, and the inerc H"*- 
in temperature lakes place gradually, with a more or less protracted, 
remittent, or whol^i {’regular course, in which there are not infreejuend' 
causeless remissionS#nd exaeerbations. After defervescence has finally 
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( ilvOTi the stage of convalescfcnce may be unusually long. The 

niknis rciuaiu weak, and often exhibit marked instability of pulse and 
I so that transitory increase may take place without obvious 

or upon slight provoeatiou, ^ Cases are also fn^pient in which 
rouvali'S(*cnce is unusually prolonged in consetpicncc of rccrudcs(!enees 
aii«l ivlapsiis (rei*rudcscent form). 

I'he moderately severe and mihl forms may, not less than the severe 
form, 1)0 unduly protracted, and yet give no cause for especial anxiety 
at imv time in the course of the attack. The fever is then from the 
outset not very high, and is (piite irregular or remittent, or so markedly 
inltiiniticiit from the beginning tliat the temperature-chart in conse- 
jjm'ijce accpiires an appearaiice which seems remarkable to the inexperi- 
oin od ohsorver, and may readily give rise to false conclusions. These 
i-asis :ire also frccpiently prolonged by recrudescenc(\s and rclapsi^s, 
in course and intensity, resemble the primary attack or are even 
more severe. While severe and moderately severe (rases generally 
luirsiKi their (roursc in from four to five w(r(‘ks, protracted (jases may 
keif]) till* patient in bed for from tbrcie to four months, and (?ven longer. 

Anuuig these protracted cases, those terminating fatally from maias- 
niiis, which forliniatoly are of extreme rarity, arc d(*serving of special 
mcniion. In llnrse cases the disease*, wliicrh is generally seveu’e IVom the 
oiits{‘t, is then prolonged unduly, there is often an irregular tempcTalure- 
ouivc, and Avhon deicrvcsccnce has finally talam place, the patients do 
imt convaU*s(;e^ but their (3ondition b(K?omes progressively worse*. The 
iippclito is not rcst4)re3d, but, on the e^ontrarv, there is distaste for food, 
o>lK‘<*i:illy for ine*at, bouillon, and milk. Some patients who eat even 
l.iirly \vA\ fail, nevertheless, to make progress, ^fhe bowels are. const i- 
pau il ia all these erases ; tlie abdomen is lianl and retrae*te?d. The 
dxin appears dry and scaly, and the hands and feet arc cyanotic, and 
Ihuaciatiou progre*sses uninterniptedly, although most erarelhl 
‘'xaumiMtion fails to disclose any’' spenaal organic lesieai, and life is ter- 
aMn.ited with the most profound marasmus. Post-mortem (examination 
*•) sndi <‘as(3s disclo.‘<(3S what clinical examination had alrerndv’ reiKle*r(*d 
h««‘l>:il)h*, namely, the absence of e'omplieations or any spe^eial organic 
(haiigt*. Mureliisori^ who directed cspex;Ial attention to this form of 
tk di.<(.*nse, states tliat Rokitansky attribiitexl it to shrinking of the 
^•^‘'cnfcnV. glaucls, together with disappearaneo of the intestinal villi 

ly’i*p!i-folHcles. 

eiKV * I'l'i^^idenastic ease of this remarkable variety, to whi(*h even experi- 
make} no reference, eraine under niy ohservafion in con- 
'* ‘ '’’•i occurring in a girl twenty-one years old, who lived amid the most 
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favonil)le conditions, After an attack of typhoid fever of eleven wxiis’ 
duration, with irregular and on the whole low fever, the ]witieiit app^aixii 
about to enter upon couYalcsi.*eiice. The temperature became subuorinai, niM 
soon reached an unusually low level — or M4® in the morning. Viij, 
pulse remained unusually small, thready, and retarded, and became pm vrj! 
siyely slower, so that finally oidy .‘>8 or 40 beats could be counted in 
minute. At the same time the patient wasted in a frightful manner, :ii .| 
upon the thin skin slretche<l over the hones bed-sores gradually app^ ait ii 
ill the most varied situations — over the sacrum, the veitebne, at the lirt i 
even over tJie iliac spine, the upper extremity of the fihula, ami the ankK./- 
and, after siitfering for a long time, the patient finally <iied, total 
of the left and beginning necrosis of the right cornea having also devclnp(.,j 
in the last few days of life. At the autojisy there was no noteworlliy a li< ra- 
tion of the internal viscera, with the exception of the intestine, which nin- 
tained numerous smooth, pigrnont<id cicatrices in the ascending colon, ami 
in tJie ileum in the vicinity of the ileoc^ecal valve, in place of the Pcvcm 
patcht'S, so that even the pathologic anatomy was iiuahle to aiiswrr tlif 
question as to the cause of d(?ath. 

Well-characteri;5ed Cases Pursuing a Moderate and 
Mild Course. — AVTiile definite exftTiial or individual conditions or 
special organic disease often give their iinjircss to cases of this group, 
tliey are in general distinguished from one another [n’ineipally by ilu ir 
duration. In a number of the cases the duration is shorter than i- 
tile average in the well-marked severe <*ases, wliih^ others pursue ccjiuilly 
as long but a mild (3ourso. Among the (‘ascs of the first kind, tlios- 
are especially cliaractcristie in which the individual stages of the di-casc 
arc regular and maintain their normal projiortions^ although tlicv are 
siiortcr, so that the tcfnpc»raturo-chart, oxcejit as to the duration ol* tlir 
various stages, entirely^ resembles that of the typical variety (h'ig. 11)- 
Other cases exhibit a favorable c3our.se in that certain individual 
of the disease are considerably shortened or remain almost imd( 3 Vi‘l<»ptd. 
Tims, the initial stage may be almost entirely wanting, and the lu iglit 
of tile fever may be reaoh(3d at a .single bound in from twelve to ciglitccii 
hours; or, as occurs with especial fre(|ueiiey, the stage of sleep ciirvc> 
is consideralily shortened or is not at all marked. In tlif3 latter event 
the febrile stage is often terminated by a critical decline, (-oni^idtr- 
able shoitening of the amphibolic sbige, with complete development ct 
the initial period and tluit of eonvaloscence, is less common. 

The cases of nuKlenite arul mild degr(*o, wbicli are iinabbrevijiicd, 
but, on the contrary, are often greatly prolonged, appear to pursue a 
wholly irregular course. 11 ruler these eircnmstan(3es the febrile 
maintains in gencml a lower tempcratnre-levek The curve is at 
same time likely to exhibit a markedly remittent or wdiolly irngul.u 
course. The general symptoms are likely to be exceedingly mild, 
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.].M ju rvous system especjhilly is but little involved. From the <lia^- 
jir-tli* point of view, these cnses, apart from the fiet that the fev(*r- 
(Mi’ ve l‘nH|nrntly <rives no aid, may further be a souret*. of eonsiderable 
ililfnMiltv heeaiise of the absence of splenic enlar;j^cm(*nt or its nniisnally 
Uir d(‘velopnient, because, of tlie scantiness of the rosc'ohc, or inability to 
(!(‘tn()ii.'lrate them, throuj^hout the entire course of the disease, and oeca- 
also because of the insitruif leant character of the intestinal 
^vniploins. Such cases are pn)bably the same as those that (?jirlier 
jilo^'-ician- desii^nated as gastric fever f)r as mucous fever, and separated 
(‘tioloLd<‘allv n*oni typhoid fever. It is only a ste]> from these mod('rate 
and mild ('ases to those pursuing an especially short and frecjuently 
also an es])eeitdly mild course. These are really separable only sui»er- 
iiiiallv, tor they are actually connected by all possible tninsitional 
forms. 

Atypical Cases of very Short and Mild Course {Typhm 
Ahortlrn.% Typhm Lerhaimm^ TyphouLite (^Fh'oiinnld). — In earlier times 
those eases were, still less than the preceding forms, eonsideiXHl as exam- 
ples typhoid fever. Although Lebcrt ^ occupied himself with their 
study and c*ontributed something to the knowledge of them, it remaineil 
ti)r (iriessinger" to demonstrate beyond doubt their nature and their 
relation to ly|)hoid fever. Tie was followed by Jurgeiisen,^ TJanmler,* 
and others, who helped to giv^e cle:iriiess and force to the new iloetrine. 
All the cases included in this group arc characterized by the especial 
short ness of the (bourse, and frequently also l)y the marked mihlness. 
Alihhuss is, however, as has been mentioned, by no means always a 
characteristic? feature. On tlic contnuy, the well-developed e^ses may 
he elassilied, ae^'ording to the suggestion of liiehormeistor, into mildest 
easts ('ryphus levissimus), including all cases characterized by mild- 
ness Mini liy brevity, and into a setHuui class (Tvjdins nbortivns), which 
inehidcs those eases in which, although the course is short, the ehnra<'ter 
‘»t the tlisease may at times be quite severe and even alarming. 

If the manner in which the mild and the abortive cases of typhoid 
1‘vor make their a()pc:irancc be more minutely observed, it will be 
l'»»ind that they exhibit in varying tlegree tlu* evid(*ne.es of imperf(»(‘t 
^h?\('l<)pnicnt of the disease. AVe have ohservetl that in the mikl e^sises 
another stage of the disease is often al)l)reviat(Ml, but in the 
‘ under consideration this shortening often attains a most extreme 

! Hd. Ivi. 

^t hrni(U, Innurj, Zurich, 1802; and TnfcliHonskrankhelten^ 1804. 

* ‘^k'lifinn's Snm7nhitirt klin. Vortr.^ 1873. ISTo. 01. 

Med. Nov., 1880; and Deuiscfi. Arch./, klhi. Mcd.^ Bd. iii. ^ 
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dt'gree. All the sta}?es may bo considerably shortenefl in their comsc 
or may be so abridginl as to be iinreeogiii>;al)le. As in tlie cases <,f 
moclemte severity, so also in the niildest, this abbreviation may aHef.. 
the initial and the teriuinal stages especially, sometimes in the Ibna 
of an abrupt rise or a critical (leeline, or there may be a quiU». grailunl 
comineiieeinent or siibsideiufc of the fever. It slioiild be pointed out 
that (Considerable shorti'iiing of the initial stiige and critical deeliiH^ of 
the fever ocHMir more frequently in crises of abortive tyj)hoid than in 
those of the mildest variety. The fastiginm of the disease, which like- 
wise is freipiontly more or less gresitly shortened, may exhibit all 
possible varieties of temp(‘ratnre-cnrve, from that of the regular n'lnif- 
tent (continued course, which is d(H‘ide(lly the least eommon, to that of 
the pure inierniittent or wholly irregular course, with low or moderate 
temperature?. 

Tlie pulse is lik(.>ly to be particularly accelerated and to l)e nnstaldo 
only in irritable women and children, while in less sensitive, nujn? 
robust individuals it exhibits securely any a(H^elcration tlin»iighoiit the 
entire course of the disease. Kven in the abortive eas(*s with high 

h'liqxn’aturc at the outset, I he 
slight degree of inc.rease in 
the frequency of the ])nlse is 
at times csjiocially striking 
(Fig. 29). 

Before passing to a con- 
sideration of the remaining 
symptoms of the .abbreviated 
and tlic inild(‘st eas('s, a low 
h i s t o r i (? s with tern pern 1 1 1 n ■- 
tracings may be brielly given 
to illustrate the various Ibnns 
of course. 

The following case may he. 
considered as one ot ahorti%e 
typhoid fever: A (M)m|>osilor. 
nincieen years old, after seveoi 
(lays of headacluN aiior(?xia, :ni( 
prostration, was suddenly 

with a (‘hill. On thedavol ao- 

mission (second day of the disease; enlargement of th(> spleen was ^ 

(ilcrnonstvahlo. Iktwei^ii the fourth and the fifth day a small 'I ' 
ros('oho made tludr app(?aranc(^ upon the chest, the abdomen, and the j'* 
and were follow ed by others up to the ninth day. On the sec(md day y 
^dis(?asc the evening temperature was 40.2*^ 0., and from this time on m i 


Day of tho disease. 
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which the evening teni|)erature reached 40.6*^ C., there was 
o>ii!l«'^"dively high conlinued lever, which then <]eclincd rapidly in two 
complete defervescence occurred after the eighth or the ninth 
20). The pulse during the febrile period ranged between 100 
liill 1-0* tension. Convalescence was uncoiiipli- 

patient was dismissed after three and one-half' weeks ready to 
roliirn to work. 

TiiC temperature-chart shown in Fig. 27 is from a case with nine days of 
ff'vcr, on only tw'o or three of which tlie temperature was high, but which, 
M(*v(^rtholess, exhibited a severe, even alarming, as[)cct. The patient was an 
oIksc assessor, thirty-six years old, who had drunk a good deal of beer and 
hiid eaten gcmeroiisly, tlioiigh engaged in but slight pbysic^al activity. He was 
seized with a chill on a return journey from Italy. As early as tlie second day 
of the ilisease a large, |)alpable, sensitive, splenic tumor was j ) resell t ; on the 
third (lav, an abundance of roseohe on the trunk, the upper arms, and the 


Day of the. tliscasc. 



tlii;:hs. From this «lay on there were stiifior and, toward evening and in the 
*fi;^ht. active delirinm >vith attempts at flight. From the fourth to tlie tenth 
‘lay tliore was moderate albuminuria, at fii-sL even with slight admixture of 
hl‘)o<l and of hyaline and (epithelial casts, and a small number of blood- 
*‘asi.s. As will be seen from the teinperatur(»-cliart, the fever subsided grad- 
'iiillv. Complete defervescence was attained between tlie night of the eiglith 
•iiid the morning of the ninth day by a sort of criti(‘al decline, which was 
Jittciulcd witli profuse sweating. The state of the ])ulse was from the out- 
sj't I j into favorable, being int(?rniittent now and airain during the first few 
J hut iio,ver especially small or frequent. (^Convalescence was iinnsu- 
ly j ){’()( racted, so that the paticMit, in spite of the short duration of the 
ly‘l>rile stages was not able to get out of bed until after four and 
W('(dvs, and then with a loss of weight of 19 ]ionn<ls. 
gjj. he placed that from which tin? tracing 

ono'*' *** obtained. This occurred in an embroiderer, twtMity- 

s old, who was admitted on the fourth day of the disease, and enteredr 
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upon flefcrvfseonoe on tlio thirteenth ihiy. The clinical picture was ssevoic 
until the elev(Mil:h iliiy of the fever, with iiiarkwi iii)athy, somnolence, jin.i 
slight <leliriuiii. The*(*oiirseof the tenij)eratiiri! exliihited the character i»| ;i 
rather ohstinate, ivmilteni, continued fever of nioderale degrc‘e. Systein.-uic 
treatine.nt willi haihs was requiretl, the eifect of which was but slight and of 
short duration. On admission a large palpable splenic tumor was present, 
and — what made this case app<‘ar especially remarkable — there was mi 
unusually profuse eruption of roseohe, which (mntiiined to multiply niuil 
the evening of the fifth day, so that as many as 700 could be counted iij.nn 
th (3 back and the extremities. The pulse remained relatively goo«l, even 
at the height of the fever, being always full, regular, and tense, hut beiii!/ 
mor(‘ than 120 only on the first evening, and thereafter ranging about Itii) 
and below. 

The following case exliihits a certain contrast to the 2 severe cases just 
inciitionetl ; it likewise was atlcndcil with fever of moderate degree, hut it 


Day fif the tiiseapi*. 



Fic. 28. 


did not for an hour exhibit any severe or alarming symptoms even at the 
height of the diseast*. It occurred in an extremely robust hostler, twi'utv 
years old. Tlic fever lasted altogetlier for nine days, the markedly remit- 
tent ami intermittent curve rising generally in the; evening to from oO l'> 
39.7° (j., and finally exliibiting a peculiar aud rare variety of critical decline 
in two stages. Between the ninth and the tenth day the temperature fell 
from 39° U) 37° T., then fluctuated for two ilays between 37° and 37.0° C., 
deedino again suddenly below normal between the eleventh and twelfth days, 
and persisting at this low level during the first part of coiivah'scence ( J ig- 
29). As the temperature-chart shows, the pulse in this case was from tjic 
outset umisiially slow, although always full and tense ; at no lime was nie 
sensorium of the patient in any degree affected, and he eomtdained of hunger 
even ludore the subsi<lence of the fever ; after a brief, uninterru])ted cmi- 
valeseence he was restored to his full capacity for work with remarkabu- 
rapidity. 

The. ftdlowing case pursued, on the whole, a severe course, with various 
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pjiy of the diRoase. 



iultjc'clive complaints and for days a small, although not unduly frequent, 
)ultso. This is an example of almost complete iiitermittcnce of the tempera- 


Day of tlu> disciiKC. 



Kiu. 


from the firat day of observation, and probably from the beginning 
tli(j (Fig. 30 ). The patient was a girl, fifteen years old, Jn whom 

eii ar^eincnt of the spleen was demonstrable on the filth day, with moderate 
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distoiilion of the ;il»(lonien and slight tenderness in the ileocecal region, and 
from the seveutli to the thirteenth day two or three thin, pea-soup- 1 il^e 
stools were passed daily. Tlic mother of the patient had died slionlv 
before from an attack of the gravest form of typhoid fever, with intestinal 
heinorrliage. 

Th(i following case will serve as an example of true ty|>iu>id lever of iho 
mihlest type, the patient was a man, forty-one years old, who had hoi n 
under trealinent in the hos}»ital for months for tabes dorsalis, hut otherwise 
be was rohiisL and well nourished. The onset of the disease, which was m.t 
precede<l by prodromes, was attended with chilliness. As early as the lii>t 
day cidargeiiient ot the spleen was demonstrable hv ])ercnssion, and on i)io 
thirtl day as well by palpation. A small iniinher of well-ileveloped roscoho 
appeared relatively late — between the sixtii and the ninth day. Through- 
out the entire course of the disease there was no^diarrhea, hut, on the < 
trary, coiislipatiou. (.V)uvales(5ence progressed ra'pidly, and at its t^lose the. 
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patient weighed five and a halt* |K)uik1s more than a week before th(^ hegm- 
ning of the disease f Fig*. 81 ). Tlie temperature-chart of the case is, as is so 
fre(juent in the mildest cases of typhoid fever, wholly iincharacterislic. 1 ho 
temperature, alternately remittent ami intermittent, but once reached 89"^ ( . 


With regard to the course of the incompletely developed, abbreviated 
cases in general, it lias beim jininlinl out — and of this the case Iasi 
related affords a good illu.stnifion — that many, in addition to the brcN if}? 
are charnel erizal besides by unusual mildness of the symptoms, so that 
tiny well d(‘serve the (|ualiii(‘atioTi ‘^milde.st.” These ea.ses sot in oith<r 
unexpectedly with a chill or a feeling of ehilliness, or after slight pt*'” 
dromes, and then the maximum temperature is n^aehed either gradnall} 
or more r.ipiilly, oc<^asir)iiaIlv liefore the end <d* twenty-four hours. 
all, the general condition is but slightly disturbed. The jiatieuts au 
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rit iu'>st somewhat apathetic, restless and sleepless at night, but almost 
^vIjpIIv without delirium. The pulse remains good througlioiit, and is 
olhn remarkably slow. Complications and unusual localization of the 
ivplioid process arc extremely rare. After the fever has last(?d from six 
to it u the patients recover rapidly and eomi)lelely. 

A luinibcr of eases that should likewise be inchided in the category 
of the milde'st form of typhoid fever exhibit during the first lew days 
!<ov(^ro l)ut transitory general manifestations, with somewhat higher 
fever, but the course subserpiently assumes a mild character, terminating 
in imconiplicated convalescence. We may also, with a certain degrei^ 
of pr«>|)rioty, ineJude in the class of mild cases those which exhibit 
relatively high remittent fever, whioh persists for ikiys, but which is not 
ntroinpaiiicd by (‘orresponding ac‘-celc*ratioii of the pulse'fre<pieucy or by 
e^^pccial distnrbaiu^c in the g(incral condition, and in which convalesci'iice 
hti^ins ill the course of six or eight days, the fever subsiding by (irisis 
or rapi<l lysis. They occupy a position midway between the ‘Myphus 
lovis” and the “typhus abortiviis” of 1 aebormcistcr, constituting a 
fransition bctwiuai these groups, and in them* tvpicid firm they illus- 
tnilc the saying “ Partiiriiint inontes, macetur ridiciilus niiis.’^ 8uch 
(*a-is giMicrally begin with abrupt elevation of temp(*rature following a 
vliill, iiiid are marked at times by cpiite severe symptoms of general 
iato.vlcatioii at the height of the fever, which at night may attain a 
lev(‘l of 10'^ 0. or more ; they also occasionally show espe(*ial involve- 
iiunt (jf the internal vis(^era, sucli as particularly severe dilfuse bron- 
chitis and albuminuria and nejdiritis of early onset. Tliesc cases 
Jiliiiost make tlie imjmjssiori that all the sev(»re symptoms ot‘ tyjihoid 
flavor were being crowdc<l into a short time ; and they not rar(?ly give 
rise to anxiety, whicli, however, is soon dissipated by a critical or at 
least rapid subsidence of the tcmpenitiire, often accompanied by sweats. 
l‘A’i<loiic<* of the lact that severe disturl>aii(»es have taken jilace in the 
liody (?v(‘!i during the short dumtion of the disease is afforded by the 
le:t that convaleseenec is often disproportionately protracted, strength 

hut slowly regaiiie<l, and the loss of weight is at times very con- 
^^itlcrabh; (see the ease illustrate*! bv Fig. 27). 

The <'ourse of these true abortive cases is generally as long as that 
‘^1 rile mild and veiy mild cases. T5vcn more markedly than in the 
l‘riit r, one may note that the incomjoleteness in development is at the 
of tlie initial stage and the period of dofcrvesconce, so that the 
^luiMiion of tiui fastiginin with relatively high fever is often rather joro- 
Witli regiird to the course of the fever during the latter 
the remittent continued type predominates, but com])l^te inter- 



300 


TVrJlOJl) FKVEli. 


niiltoiKH* iiiicl absolute im'gularity in the tcmjKU-iiture-curve may exi-t 
with alarming general jiianifestalioihs. 

While, as has been emphasized, the general manifestations in 
mildesi easis of typhoid lever, as well as those referable to singlo 
organs, art- likely to he extremely mild, in alxn’tivc tv[)hoid fever, in 
spite of the short duration, eertain organs are at times seriously aihen-ti 

a further evidonee of the severity of the infeetioii under certain (‘ireiim- 

staue<?s. 'II 1 US the ease illustrated by Fig. 27 showed that albuminuria 
may be ])restait as early as the fourth day of the disease, although in 
severe eases of the ortlinary type it is not likely to appear before tin' 


Day of ttic disease. 



midflle of the second week. Still mon* instruetivc is a ease of abortive 
or mild ty|)li(»id fevta* wbich was under my observation, tbc onset of 
wbieh was attt'iidcMl with lU'pbritis, and wbich pursued its course amid 
the clinical man i festal ions of the latter condition, and wbicdi tbcrefoie 
may be approjn'iatcly (;allcd an example of iiepbrotyplioid. 

A saleswoman, twimly years old, was adinittcd for heitiorrhagic nephritis 
after she had been ill for two da^'s. The amount of urine was <*oiisider;il) } 
cliniinished, and the secretion was dark and bloody an<l contained an nhmj 
dance of albumin, large mirnliers of epithelial cel is, and hyaline and hi 00 * 
casts. The teniperalure t Fig. 32;, which wiis 38.7° C. on the evening e 
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hiril (lay of the disease, rose on the following three days to between 
’ Mild 311. b° C. In adilition to this dt^gree of elevation of tein])erature, 
^v,j, j vvas considerable for a (?ase of acute nephritis, the palpable eidarge- 
. i,( of the spleen that was present on admission was striking. On the 
Visii!) diiv of tlic disease distinct roseidic made their appearance upon the 
Mini abdomen, with rather abundant ncAV erojis up to the eleventh 
fhc nature of the attack was thus established. Defervescence set in 
the eleventh and the twelfth day of the disease. (Convalescence 
\v:i< tJicreafter iininterrnptcd. 'fhe albumin had <lisappeai*cd from tlic urine 
upon llic sixteenth day, while blood and epithelial casts were no longer 
demonstrable after the eighth day. 

With regard to the imlividiial syiuptoins eliaracteristic of ty|)lioid 
t‘i*ver, the occurniiice of enlarg<mient of the spleen is cpiite as frei[nent 
ill ull abbreviated mild or abortive cases as in those that are eorn|>letely 
rli;iracteristi<‘. AiH'ordiiig to my observations, the enlargement of the 
-pln ii o(\airs more fre<{ueiitly at a comparatively early pin-iod — in the 
lirst days of the fever or even before its eommeneement — in the mild 
and abortive cases than in the coiiipletely eliaraiderisiie on(‘s. It has 
hiM-n cspeiaally in these eases, wliieh later piirsncHl an abortive course, 
the complaint of the patient of tenderiu'ss in the splenii* region, 
even botiire tlie onset ot‘ iever, has I(m 1 me to examine the spleen. 

The roseohe seem to be, on the whole, h^ss jiroliise and l(*ss constant 
in the abbreviateil cases than is the enlargement of th(‘ sphn'ii. In 
smin* cases they appear remarkably early, during the lirst f(»Nv days of 
the fevi‘r ; while in others their presence is synchronous with the 
(•nlargi*rnent of the spleen or shortly afterwanl. Not rarely their 
jipiHMi’Miice is dolayi'd, and soiiKgiines they a|>pear afha* tlie fever 
subsided. I have even in a number of instances observed the lirst 
only after defer ve.se(aiee, on the eighth or the ninth day of the 
‘lis(as<‘, therefore at the time wdien they would have appeared in ordi- 
nary, completely d('velo|K*d cases, (yompleto absence of the roseolm 
^ct'ins to me to he more frei|uent in the abbreviated cases than in 
tlin.s(; pursuing a regular eonrsi* — circumstance that contributes in no 
>Miall d(‘gree the imavaseil <H(1icMdty in diagnosis. Unusual profusion 
the exantlioiii is rare, hut the ease j)reviously referred to (p. 290) 
<i<'nioiistrates the possibility of its occniTcnee. 

•^udaniiiia are eomparatively rare in e-ases with relatively low t(*m- 
perature, hut I liave often ()l)sorv(Kl them during tin* period ol* deferves- 
eenec jn abortive cases w'itli high and long-continued fe^'cr. Meteorisrn 
**’*‘‘P*cntlv a1)sent in cases of mild or verv mild cliamctcr, and is gen- 
slijrht wlien it occurs in abortive typhoid fever. Chanicterislic 
appears to he less common in tJiose than in the w'dl-devclopcxl 
As lias rc])catcdly been pointed out, this absence of diarrhea 
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imtnrally does not prove mueli with reference to the degree of develop, 
ineiit of llie speeitie intestinal lesions. On the contrary, in s<)me eases 
whieli a[)parently afll»rd no gixinnd for anxiety, the most iimlesirahlp 
surprises arc (jxperieneed, for instance, sudden intiistinal hemorrhagt* 
peritonitis. 

rnder such eireu instances 1 have seen peritonitis oeeiir in tlifrercnr 
forms. In a few eases in which, during attacks of Ivjjhoid iever of inil.j 
onset, irritative syrnjaoms in Llie right iliac fossa with pcritvphlitie exudate 
appeared, the course was relatively favorable, (.'ases of fatal ])erforati\o 
])eritonitis have been incnlioncd on page 22G. 8inldcn intestinal hcinorrhai^c 
also may convert mild, perliaps ambulatory, cases into serious ones. J have 
seen instances of this kiml in which tlie occurrence of intestinal heinorrluuio 
gave the lirst suggestion that typhoid fever should be looked for. One of 
my patients, a man forty years old, was ailinitted on account of siuhlen, 
severe bloody diarrhea, with a diagnosis of duodenal ulceration, it was 
stated that he laid been <piile Injalthy belbre the occurri*ncc of the acj'i- 
dcut, and had continued at his work without interrnj)tion. A few days fol- 
lowing his admission, after the bloody discharges hail been replaced by thin, 
pca-sou[>-like stools, the temperature, which on admission had been suh- 
normal, ro.se iit the evening to 3J.P C. This was followed by remittent li ver 
of moderate severity for a period of eight days, with decline of the tempeni- 
lure by lysis. The suspicion that llie condition was one of ly|)hoi(l fever wiih 
hemorrhage from the bowel was coni])letely verifiiMl, but only when, after an 
afebrile interval of elevim days, a severe relapse of fiileen days’ diiralirMi 
occurred, with enlargement of the spleen, distinct roseohe, and again wiili 
thin stools. In a seiiond ease under my observation in which the hem- 
orrhage had occurred after an indefinite illness of several days’ duration, 
attended with slight fever, a fully developed relapse coidinned ihe siisjncioii 
oMts typhoid origin. <’ases of mild and abortive typhoid fever wilii inlc‘.s- 
tinal hemorrhage are inenlioned also by Liebenneisler, who cites siiniliir 
observations hv Louis' and Yallin.* 

Diffuse broncliitis is not rare in eases i»f tibortive tyjdioid fever, as is 
evident from the clinical histories alretidy detaihid, and I consid<*r it 
ora? of the most valuable diagnostic .symptoms if it.s onset can l)e shown 
to have occurred simnltam?oiisly wdtli the remaining symptoms. Piicii- 
inonle complications have oeeurred in my experience with extreme rarity 
in cases of abortive typhoid fever, (jorajdicatioiis and .‘sequels locali/etl 
in other organs are no less rare in the abbreviated forms of typhoid 
fever than in the onlinary form. 

\\ ith retiTcnei* to eonvaleseiiiiee, it has been stilted that in corri'- 
.spitndeneo with the mildness of the .symptoms it is frequently reinarkal^lv 
shoi’t and uncomplicated, and nttiuidcd Avith considerable increase in 
W(‘ight — often Ixyonil tlie previous Aveighl. The eases of si^vere onset 
and early high feviT are, hoAvever, often follow-cd by quite a long pcrin^l 

* drcA. yen. de Mcd.y Nov., ]8<3. 


^ Jjin',. c/V.j T. ii,, p. ^332. 
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oi* t;oiiv;ilc\sceiKje witli (Considerable eniaeiatioii and ratli(jr slow restoni- 
tioii ol‘ tlie previous body-weiglit. 

ll is w(»rtby of especial iiunition that the mild and abortive cases are 
iojli)W< <l by recrud(\scenees and rela}»ses with particular frecpiency, pos- 
siiilv with gncater IreipieiKiy than tlaj severe eases. In addithni, the 
stvnndary attacks are generally more intense, ot* longin’ duration, and 
more cliMracteristie than the primary attack. Thus, it is not rare for 
tin* iinture of a case to be olxscure or altogether unrecognized during the 
first febrile i)cri(.)d, and not to be viewed in its proper light until 
jlu 3 occurrence of a relapse, with its chara(.*teristic symptoms, ros(M)lje, 
eiiliirgi^inent of the spleen, etc. In not a few instan(.*es the attack is 
not leriiiinaLcd with a single relapse. I have observed two and even 
three lelapses and recrudescences Ibllowing a mild primary attack. 

With regard to the total duration of the imperfectly dcvelopiM.! cases, 
flic lu-cvity of the attack is, as was cmphasizcMl at the outset, the most 
char;u‘terist.ie feature of these cases. A duration of the fever for more 
iliaii toil or twelve days is extronu}. Often enough it is only from 
tlirco to six days. When (convalescence is rapid and uncomjdieatiiil, 
not a few itases terminate within thnx^ Aveeks, but ev(‘n cast's of only 
llnirieeii dnys’ duration or slightly more occur. On the other hand, at 
file iKginiiing of even mild rsises the possibility of the course being 
])njlr:icied or convali'si'ence being prolonged owing to recrndesi^cnces and 
rdnpsrs must be kept in mind in expressing an opinion as to the prob- 
iil)h^ duration. 


Symptoms due to Typhoid Toxins- — Althougli almost all 
writcis who laive studuvl the atypical, abbrcviaUxl forms of typhoid 
fiW(‘i' have expivssijd an opinion as to the conditions attending its devel- 


epriK iit, none of the thcoriijs hitherto [)ut forward appears to be suffi- 
'-loni. It is easy to say that the conditions are d(*p(3ndent iifion the 
aiJtioii of attenuat(Kl bacilli, or upon a (piantitatividy slight infection 
di i>dU.e (los<U^ of the French), or upon sliglit suscx^ptibility of 
du! org.njjsin, or, on the other hand, upon marked eliminative capacity 
till; p;ii-t of the bodv. Although tlicse statements raav (‘ontain much 
i'U Is true, so far as actual kfiowl<?dgc is (concerned, these hypotheses 


uuiy formulated ])r<)blcms. The! solutions must be gained step by 
by moans of j)ainstaking expcnlinent-id investigation. 

^ f '»u.sid(*rinjr the (pu^stion from this jKiint of view, one may go still 
ail he r witli ref(>‘rcn(3e to tlu* production of certain case's, and ask — May 
dl tile jiecnliar symjitonis in human beings be induced by the 
.>( ty]>ln)id toxins, just as can be done (3X])erimon tally in animals, 
kir. demonstrated with (x^rtainty by Frankol and Siinmoiids, 
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Kitiisato anil Wasscnuann, Sirotinin, Baumgartcii, and others? [’u, 
(loul)tcdly abiiiulimt po.ssihility and ()pi)ortunity are afibrded for .such 
intuxicatioii. It would be nei‘cs.s;iry to consider in such cases especiuHv' 
tlie accidental ingestion of greatly infected articles of {‘ood in \vhi<*lj 
coiitaiiuid bacilli, ai'ter having greatly multiplied, lia<l been destr«»yci| )jy 
heating, c<x)king, baking, and the like, and their toxins alone reinaiiuMl 
activ<‘. 

That the liuinan organism — ^|)rcsupposing favorable personal and 
external coinlitions — reacts to the intrixluction of such poisons docs rmt 
appcjir to me to be in the slightest d('gree doubtful. As a matter of* 
la<‘t, I have rcpcateilly observcnl in the course of house and tamily 
cnd<;mies during j)criods when typhoid fever was severe, in addition U) 
characteristic cases of varying sov(Titv, others whoso explanation was inn-t 
riiJidily furnishc<l by the assumption of the exclusive action of toxins 
upon the organism. These were more or less seven', at times quite severe, 
eases which gt nerally oecurre<l in young individuals, sorvaiils, ci)t>ks, cu*., 
and hadaduml ioii of from twcuty-foiir to forty-eight, and not more than 
seventy-two, hours. The jiatients complained of severe headache* and 
vertigo, shooting pains in the sacml region and in tlnj lower extremities, 
with mark(‘<l cutaneous and muscular ]iy[)('resthesia. Tluy were restlc*ss 
and sh'cpless, and toward the evening and at night even slightly stupor- 
ous. Almost all the patients exhilntcxl from tlie outset marked nausea 
and vomiting. In ad<lition to total anorexia or even disgust for all 
food, they suller<*<l from hurning thirst. The tongiUMvas htsivily coaled 
throughout, at times to such a degree in the course of a few hours that 
it app(‘ared as if boiled. 

At the same time severe diarrhea occurred in many witljout tlte 
eharaetc'ristio pea-sot ip-1 ike color of the stools. Quite t;xee])tionally 
distressing tenesmus with mueons and bloody stools was observed — a 
rnanifestatioii that recalled fondhly to my mind certain lesions of tin* 
large intestine induct'd exp<*rinientally in animals by means of tyj»li‘»id 
toxins. In the majority of (‘ases there was sliglit mcteorisni. I l^avc 
observed enlargement of tlie spleen in a number of in.stanecs, but Irave 
newer se(*n rosc'obe. At times, in the course of from twelve to eighteen 
hours after the onset of the disease, there was modtu'site album inn na, 
which invariably soon siibsidtMl, with a .small number of hyaline tulH- 
casts, l)iit without othc^r characteristic morphologic elements, and 
tieularly without blood. 

(JcTicrally the oases were attended with fever, setting in 
rep(.*ated sensations of chilliness or a definite (?hill, the temporatitu 
reaching 30*^ C. in the morning, and at times 40® C. or above in 
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ovr-niiifr- ^ have not as yet observed dt»ath as a result of this form of 
the altliough the ix)ndition in some instiinccs appeared quite 

iliriaiair? and impressed even the laymen as a state of profound 
inn>xieation. The subsidence of the symptoms occurs in the course of 
(Vi>m t\v(^iity-four to seventy-two hours at the latest, and is almost 
always associated witli rapid dwdine in the temperature, accoiuj)auied by 
pruluse sweating. Even after the disappearance of all other morbid 
.svDiptonis there often remain unusual prostration and languor, which 
liO(’i) patients in bod or in their rooms for more than a week. 

Siuh instances require only to be mentioned in order to remind other 
physicians of similar cjises in their own experience. For further studies 
it would certainly be worth while to compare again the clinical picture 
observed in human beings with the results of the experimental action 
of toxins in animals. 

To what extent, if at all, the shortest of the atypical cases described 
in the preceding section depend upon the action of toxins alone or upon 
a combination of this with that of attemmted cultures ; whether certain 
especially violent severe ctises of short course are [K)ssibly to be con- 
sidered as examples of toxin-typhoid fever,” are questions which must 
tor the ]>rcsont remain undetdded. It appears quite interesting to me 
ill this coiuioctioii that Chantemesse * found, rm puncture of the spleen 
in casi-s of abortive typhoid fever, tliat the splenic juice was free from 
the hacMlli of Ebcrtli, and he attempts to explain this circumstance by 
assuming that in these cases the bacilli penetrate less deeply into the 
tissues. 


THE LATENT VARIETIES. 

Ambulatory Typhoid Fever ; Afebrile Tyqphoid Fever. — 

Among the latent varieties might bo included also those cases iu xvhich 
tiio atla<ilv of typhoid fever begins and continues amid severe but 
nmisiial syrnptjins, so that at the onset, and not rarely throughout, its 
nature may be unrecogiiizod — uephrotvphoid, piieiiniotyplioid, pleuro- 
hpl'oid, typhoid fever setting iu with immingitis or psychoses. These 
Varieties, however, will be more apjiropriatelv considered at some other 
P'nco. 'Phose cases will be coiisidonHl as belonging to the latent 
' uietios ill the strict sense of the word that arc charactiTifcd by absence 
ndldiu'tss of the ftwer or such slightness of other symptoms that the 
P‘tn'ul is not I’eally conscious of the existence of a serious disorder. 

. Ambulatory Typhoid Fever. — ^^riie qualification ambulatory was 
ntri)d,i,.(,^j by Gricssinger, and is gencTally employed especially in. 

^ Th^aiie de Med., p. 771, and Sem. wed., Nov., 1889. 
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Gemijjny. In Fnmcc, where its existence is actually denied by sorno 
writers (Broiuirdcl), the (jiialifieation latent, which in my opinion is loss 
distinctive (J^oiiis, Choinel, and others), is more commonly employed. 
The qualification ajubulatory applies natursilly to the most eonspicMioiis 
feature of the clinical picture: tiui patients do not go to bed, but con- 
tinue more or less fully in the piimiit of their usual occupations. 
presupposes that the symptoms are at the outset and throughout the 
course so slight that the patient either does Jiot complain at all or 
makes but little of his ill-dclined discromfort. Some patients, it is true, 
sutler more; they are conscious of being ill and feverish. l"hey, how- 
ever, resist tlie disease, and in this are encouraged by their friemls 
since, as not rarely occurs under unfavorable extenial conditions, they 
are fre<juontly considered as simulators or malingerers. 

The course of events as elicited from the complaints of the patient 
or determined suhseepicntly are usually as follows ; The disease gener- 
ally begins gradually, insidiously, at times with a feeling of chilliiu'ss, 
which may be ri‘peated in the further course of tlie attack. Tlio 
patients complain of progressively increasing languor, and are pros- 
tratiMl, especially toward evening. 1'hey tire at work, and during the 
day readily fall asleep, while during the night they are hot, perspir- 
ing, sleepless, or disturbed by frightful dreams. The face l)c‘coiii(s 
pale; the mental state is depressed, at times irritable. General ly t ho 
tongue is somewliat coatol, and almost always the ap])etite is lost ami 
the sense of thirst iiiercuiswl. Irregular action of tlie bowels, w ith fhitn- 
leiMX?, alternates wutli diarrhea, or there is persistent constipation. Sonic 
patients complain of slight anginosc symptoms, w-hile others exhibit 
bronchitic manifestations and lielievc themselves to be suffering from 
a ^‘cokl” or from influenza. 

Temperature-observations are naturally made irregularly, if at all, 
in private pnieticc, in <nises of ambulatory typhoid fever ; and as the 
patients are seldom sent to the liospitids, a thorougli study is as yet 
wanting. According to my observation, tlie temperature-course ^niay 
be of several varieties. Thus, there may be simple remittent fever at a 
low level, so that in the morning the temjioratnre rises little above the 
normal, if at all. Quite commonly also irregular variations occur, \'ith 
a siidflen elevation during tlie morning or in the middle of the day, 
a n‘sult of excitement, overexertion, etc., or without obvious e.an.''C. 
Other cases pursue an afebrile course throughout, or at kjast for se\ eral 
diiys. An intermittent febrile course is leiist cfimmon, in which 
tion ot the temperature may bike plaexi daily, with a chill or with h 1 1 
ings of cliilHness. In a number of instances I have observed lh‘>l 
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kU‘ 1* conditions this ascent hikes place not toward evening, but 
r,.crnlarly sd a time when the patient Ls most actively engaged it is 
tluMvloro in the nature of a reaction to external influences. Thus, I 
.^.,.,11 the c^ase of a physician w'ho during an attack of ambulatory 
iv|)h'»id regularly exhibited chilliness with marked fever after his con- 
wulUitioii-hour at about noon, while durbig the remaining time the tem- 
pernturo was normal, however often observations were made. Another 
p:ilieiit under my care, an attorney, had his attacks of fever in the 
innriiing during the sessions of court, '^riie physician referred to 
l»(‘licvod himself siiflering from malaria, until a relapse, Avith character- 
|(!iiiperaiure-<*urN'e, diarrluii, and roseohe, cleared up the nature of 
tho attack ; while in < he other patient, who voided remarkalily high- 
dark, brownish-red urine during the febrile period, pamxysmal 
lioninglohiiuiria was at first suspectxMl. 

The pulse ajijiears in almost all ciises to lie remarkably frequent 
iVoDi iho beginning, relatively more so tlian in ty])hoiil patients who 
have gone to bed. Whether dicrotism occurs or not, 1 do not know. 
Ill a conskha'abh* nunilier of patients the action of the heart appears to 
ho even more; unstable than the state t)f the body-temperature, so that 
siJiiio complain only of attacks of palpitation. The physician previously 
rel'onvd to hail himself detected intermission of the pulse, and had 
coiiooivcd all possible hypocliondriacal ideas in regard to it, although 
no special change in the hesirt could subsequently be demonstrated. 

Even at the primary examination in eases of ambulatoiy typhoid 
lever distinct enlargemeiit of the spleen is not rarely fpiind. Oeeasion- 
ally the yiaticuts themselves direxit attention to this by eomplaints of 
abnormal sensations in the left hyp)ehondriuin. lloscolae also are not 
inlW^tpicntly found on cjiirefnl examination, although generjilly in small 
mimliors. I have personally been able to demonstrate them in ])ationts 
who I'onsulted me in my office — once, for instance, in a young woman 
h’om Russia, who had been sent to Franzensbad on account of “ehlo- 
rnsw with hysteric symptoms,” and becoming herself doubtful, had am- 
snltod me en route, 

\\ itii regjird to the course and the duration of ambulatory typhoid 
lever, naturally no definite statement can be made for the majority of 
cases. Undoubtedlv two prineijial varieties oe<air in this form of the 
Jisoas,.. The one includes the well-developed cases of typhoid fever 
duration. In these the disease extends over from four to six 
•'('cks, when recovery occurs. If such developed ciises unexpectedly 
•“unatc fatally, — ^as unfortunately not uncommonly occurs, ]>articularly 
liciuorrhage and perforative peritonitis, — ^tliey often occasion siir- 
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prise at post-niortcni exainination on account of the unusual 

incut and extent of the intestinal lesions and other characteristic vise< ixi! 

changes. 

The second group of aiscs more closely approximate the condition's 
present in the undeveloped, mild cjises, and might equally well have 
been discussed in the preceding chapter. By reason of their short duni- 
tion and the circumstaiu'e that the slight disturbances rarely restrain 
the patients in their accustomed occupations, they certainly often escape 
rt^cognition, especially when they occur isolated and without any dis- 
tinct connection with well-develoj)ed cases of typhoid fever. Kot a 
few cases erf “cold/^ “ angina, acute gastro-intestinal catarrh/’ (a* 
influenza may liclong in this group. Other cases of the ambulatcn v 
ty|)C — exactly as was mentioned as occurring in cases of mild ty|)hoid 
fever — ^are re<‘ognize<l only when, after slight symptoms have Ix'on 
present for days, tlicn? occurs a recrudescence or a relapse, accompanird 
by roseolae, enlargement of the sjdecn, and characit eristic intestinal 
symjitoms. It should Ixi expressly emphasized at this jdace that ev(>n 
the apparently mild, ambulatory cases of short duration may, though 
apparently seldom, reveal lhemselv(»H by intestinal hemorrhage and peri- 
tonitis, and terminate fatidly therefrom. 

With rojgard to age and sex, I believe the statement is justified that 
ambulatory typhoid fever occurs more frequently in adults than in 
children. Among the former, in my experience, the young and older 
individuals seem to be about cnpially prcilisposed. I have even obsorv*^! 
ambulatory typhoid fever in debilitatt?d, elderly individuals. With 
regard to sex, men are distinctly more commonly affcctwl than women. 
They are more; resistant, less sensitive, and, among the lower clasMS, 
often secure relief by the use of alcohol from symptoms that wouhl 
cjinse others to take to their beds. 

vSonie persons with ainbiilatory typhoid fever may perform surprising tiij-lv'^- 
A salesman who had already been ill Ijctween two and three weeks had daily 
continued at his work without interruption, and had walked four hours on t Ik* 
day of his admission to the hospital, the reason for his coming having been a 
slight intestinal hemorrhage while going al)out. On admission, onlargeniciit 
of the spleen, slight meteorisiii, and a profusion of roseolac were deinonstra- 
blc. Another patient under my care, a pilot, forty-two years old, had von* 
tinned in service uuiuteiTuptedly throughout the entire journey from 
York to Hamburg, although he ha«l for a number of days suffered b’oui 
anorexia, diarrhea, occasional headache, and vertigo ; he had even 
almost constantly at his post during the last stormy days in the J 
Cliiumel. On the day of his arrival at Hamburg the sudden develoj^men 
of symptoms of circumscribed ]x$ntoiiitis compelled his entrance intr) t 
hospital. On admission he presented moderate fever, but no other than t 
local manifestations. It was not until after the disappearance of tlit^ 
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svin])t(>ms, twelve days after admission, that a marked recrudescence, 
l-Hii iix Vourteeii days, with high fever, enlargement of the spleen, and 
rendered certain our suspicion that the case might be one of ambu- 
I;U'>ry typhoid. 


Afebrile Typhoid Fever. — Although with iiicresising knowledge of 
tlic iialurc and inanilestations of typhoid fever some symptoms Nvhioh 
were earlier CA^nsidered pathognomonic of this tiondition were found not 
to be it was nevertheless believed — and this w'tis still the opinion of 
(ii'iossiiiger and Wiind('rlich — that there could be no typhoid fever 
wiilioiit elevation of temperature. The modem conceptions of the 
infectious diseases, however, must of neiiessity have led to the belief 
that typhoid fever also might be wholly or almost wholly uiiatteiulcd 
with elevation of temperature, just as oc<mrs in other infectious diseases, 
MS, for instancie, scarlet fever, measles, and variola. 

Every experieiiccil physician — ^the family physician more frequently 
tliJiii the hospital physuuan — will be able to recall that during the 
(ilKlelni(^ prevalence of typhoid fever there occurred under the same 
roof, and amid the same general conditions, side by side with wcll-cliar- 
actevized erases of the disease, others in which individuals suffered for a 
considerable time with marked languor and malaise, with headache and 
vertigo, iiTcgiilarity in the action of the bowels, diarrhea, or obstinate 
constipation with tiatnloncje, and were etunpelletl to I’cmain in bed and 
in their room, and recovered but slowly, but in which, during the entire 
aitiiek, t.lion^ was no fever. In some of these patients examination fails 
to disclose any special orgjmie change throughout the entire course of 
the ddseasc. J^oss of weight of from 8 to 10 pounds in the course 
ot two Aveeks, however, indic^ites emphatically that some vserious con- 
dition must have been present. One cannot relieve himself of the 
iinprcssion that the patient, who, in marked contrast with the negative 
organic, <;iiaugcs, has been so greatly rediieeil in Aveight, must have been 
*uidor ilio influence of some infcc'tious prui’iess whose ^lature, in view of 
Ihc cf)incidcnce Avith pronounced (*ascs of typlioid fever, can scarcely be 


< ouhied. Ill other cases one ncc*d not make a diagnosis bA^ exclusion. 

icii* may be present bronchitic symptoms, meteorism, characteristic 
’liiirrhoa, i.sohited roscolaj, or, what is not rare and is especially impor- 
iwtmt enlargement of tlic spleen. 

he frecjuency of such afebrile csises is, in vieAV of the uncertainty 
^Ju iability of their symptomatology, naturally difficult of estimation, 
lohahly it variable during different cpidcmies. Whether a certain 


fri^ ^'Specially pralisjioses to the (M^ndition is not known to me 

personal experience, and, so far as I know, the question has not 
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hLvn a)nsitleml by otlier writer.^ The differentiation of the cas<s m 
question 1mm siiperhcially similar, afebrile morbid conditions particu- 
larly simple giustro-iulestiiial oatan-li, will, in the future, by means ej* 
the Gruber- W idal reaction, be rendered more certain than has Ixmh 
jiossible in the past. Pj'obably, also, bacteriulogic examination of the 
blood, the urine, and the stools will lead to more definite results. It 
would luitundly be artificial to sepinite the afebrile cases of typlmiil 
fever into a rigidly distinct group. They gradually pass over into 
eases in which, during a long afebrile (.course, only imKlerate elevation 
of temperature occurs teiuj)orarily or for days. Afebrile typhoid f(‘ver 
certainly contributes its c3oiitingent of eases to the ambulatory form. 

lean personally give no statistical data with reference to the afebrile 
form of typhoid fever, altliough I have seen a considerable number of siu h 
cases. Ab)st valuable contributions, however, have been made by Liiiln/r- 
meister,* who, agreeing witli the practitioners of Jlasle as to diagnosis, 
observed many eases of afebrile typhoid fever. He noted in 18fi0, in jnhli- 
tion to 20() cases of more or less well-developed typhoid fever, of lebrile 
and 139 of afebrile abdominal catarrh ; in 1870, 26 eases of febrile and 1 J 
eases of afel»rile abdominal catarrh, in addition to 161 cases of inarlved 
typhoid fever. The statement of Liebermeister is also interi‘Sting in this 
(‘omieclion, that in Ilaslc at that time indivl<luals who died of other diseases 
or as a result of ac<*ideijt fre<jiieiitly exhiliited after death llie iiiu xjKctod 
condition of slight swelling of Peyer’s patches. 

An instructive ease of afebrile typhoirl fever under my o))servatioii in 
which a fX)st-fnorteni examination was made may be reporte<l. It occurred 
in a laborer, eighteen years old, who had been in the liospital for two werks 
on acctnmt of “intestinal catarrh,” and whose temperature, taken tlirec* times 
daily, was found to be conqdetcdy normal, with the exception of onci even- 
ing, when, after a visit wbieli dislurbed him eonsiderably, it rose to 
He cxliibited also no especial local symptoms. He was only reinark:d)Iy 
languid, entirely without ap|)etite, prf)slrateil, and was unwilling to get eiit 
of bed. On the fifteenth day of the disca.se, quite without j)rovoeatifji, 
without elevation of toni])cratvire, syin])tom.s of mental disturbance :i])peiired, 
with hallucinations and delusions of fear. In an unguarded moment iho 
patient sprang from a wimlow, and <lie<l instantly in consequence of fra<'l»Ne 
of the base of Ihefskull. The aulofisy disclosed a recent enlargement 
the spleen of moderate degree, hyperemia, and firm medullary swelling 
Peyer’s patches? in the lower portic)n of the ileurn, almost down to tli(^ valve, 
and upon one of these a still adherent central slough, perha])s halt an 
inch in diameter. This observation was matlc before the discov<Ty of ftu' 
typhoid-l)n<*illus, hut the diagnosis may neverthele.s.s be considered as 
nitely estahli.shed. 

While a number of eases of afebrile typl)oid fever may, by roai-on 
of tlieir atypical and mild course, 4>e includcHl among the mild ami tht 
mildest vari(;ty, otliens, fortunately the grojit minority, belong 
severe form, even that witli a fatal termination. The credit diif 


> I^oe. cit, S. Aufl., R. 174, 175. 
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^>c|)Ocially to Strube^ and Friintzel? for liaving directed particular 
•ttention to this subject. My own experiences are entirely in accord 
witli the observers namal. I can confirm the statement that 

Kvyorc fatal cases of typhoid fever in elderly, decrepit persons, or in 
tlin<c debilitated by overexertion, alcjoholism, or chronic disease, may 
1)<. entirely unattendal with fever, or may even be accompanied by a 
subnnroial temperature. 

severe and moderate cases of atypical course and 

SYMPTOMATOLOGY. 

In this section will be discussed the essential facts with regaixl to 
siieli (rases of typhoid lever as present deviations faun the usual symp- 
tomatology of the disease by reason of peculiarities in their course in 
gont'ral, or on account of the predominant rofe playcnl by certain 
systems or individual organs. The literature of different j)eriods and 
couniries exhibits the greatest variation in this connection. While 
in earlier times especial w’clght was athiched to the variable general 
picture of ty|)lioid fever, and accordingly, as is thought to-day, the dis- 
was far too s<rheinatiiridly divkhnl into a mass of different forms, 
inodiM-n (?()ncoj)tions k('ep in mind rather the distinctive predominance 
(»r (‘crtain organic lesions, so that the French literature es|)ecially is 
thus rich in varieties established on this basis. 

The Varieties with Atypical General Characteristics. — 
Those may at the present day be disposed of in a com|Kiratively small 
amount of s])ace. It is scarcely worth while to repeat all the desig- 
nal ions that liave arisen and have been employed in the progress of time. 

hav(» previously mentioned the so-called g-astric and the iniicoiis 
rover (Forme mucue>ni of the French), and liavc pointed out that, 
according to the suggestion of Griessinger, these names had better bo 
wholly abandoned at the present day, and be replaced by those of mild 
and moderately severe typhoid fever. 

Not much more csin l)e sjiid of (ho designations gastric-bilious fever 
or bilious fever, which w<.Te formerly frecpiently consIdertHl as the third 
varit^ty of the “abdominal forms.” Under these designations were 
uicliidcd those? cases of typhoid fever in which, usually in conjunction , 
'vitli 'ti moderately severe or a severer 00111x0, gastric disturbances, a 
hitter taste, with a hc^avily coated tongue, obstinate nausea, and the 
Vomiting of bilious fluid, with severe pain in the epigastrium, pre- 
^lominated from the beginning. Some writers mentioned in this eonncc- 
the frequent association of jaundice. These cases especially, on 

^ Rerlin. klin. Woch., 1871, No. 30. * Zeit. f. Min. Med., Bd. ii. 
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account of the well-known great rarity of jaundice in cases of typlmid 
fever, arc to l)C viewed with particular Ciire. A considerable 
of them are not to be attributed to infection with the bacillus nf 
Kborth, but from the ctiplogic staiidi)oiiit tluy are nither to be groiijKd 
with other morbid conditions, among which septic i)rooesscs and M'viW 
' disease are probably the most important. 

Reference is very freciuently made in earlier writings to vcrsatilr 
nervous fever and to stupi<l nervous fever. These were long undis- 
puted as special varieties. As a matter of fact, easels are fre(|ueiillv 
observed in which the .sj>ccial symptoms indicated by these names so 
predominate that the names may be retaiiud as short and appropriate. 
It should not, however, be overlooked that the dilferencx^s indicated hy 
these names are not essential, but rather su[)erricial, and in large part 
individual, and that, besides, the great diversity of mixed and tran- 
sitional forms demonstnites how' little importance can be attached to any 
such strict systematic differentiation. 

The designation versatile nervous fever is applied to cases in whic li 
symptoms of nervous exciteimait predominate at the height of the 
disease, at times also throughout the entire febrile period: (Jreat rest- 
lessness, with marked motor and sensory irritability, delirium, appear- 
ing early, perasting into the day, Avith vivid, gencmlly frightful, illu- 
sions and Imllncinatioiis, even crying and shouting, with a constant 
tendency to gc?t out of bed, and occ^asionally attempts at flight. Tnnnor, 
floctitation, and subsultus tc^ndiiium, even convulsions, in children ainl 
irritable adults complete the clinical picture, which is most alarming to 
the friends. 

In contradistinction to this condition, the cases included under the 
designation stupid nervous fever justify that name l)y reason of the 
depression which characterizes their c^nirsc .and symptoms. From the 
outset, or at Iwist during the fastigium, the patients arc gre.atly depressed 
physically and mentally, dull, unresponsive to stimulation, and Avilhont 
AA'ill-power. Sleepless, Avith eyes open or half-open, they preserve ;i 
rel.ax<id dorsal decubitus in bed, Avith a constant tendemy to slip do^^ ^- 
Avanl. AVithont being entirely unconscious, often being but slightly 
, stuporous, they are indifferent both to individuals and to events goiiV- 
on about them. They ask for neither food nor drink, but 
badly and slowly that Avhich is offered them, or {Kirmit it to flow again 
from the mouth. Not rarely, especially in young Avomen Avith a no»- 
voiis predisposition, the condition of stupor becomes increased to tht 
dcAadopment f)f symptoms of catalepsy. I h.ave more than once be( n 
able to demonstmte cataleptic rigidity with plastic flexibility in kidi 
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"'V’lio were cjonsidcred by their attendants as eciinpletely stnpor- 
and even in whom the typhoid fever was thought to be (jomplicated 

|>y meningitis. 

Tlie form of stupid nervous lever just outliiuHl is approximately 
idtMitieal with tlie variety of typhoi<l fever described by the French 
niid Knglisli as the adynamic form ; while they employ instead of versa- 
tile nervous fever the expression ataxic or irritative typhoid fever. It 
has l)(?en mentioiuid that transitions between these forms may occur and 
various clinictil pictures be produced. The French literature gives 
i'xpnssioii to this with its ahixo-adyiuimic variety, in which the symp- 
tnins (d* excitement and depression may be present in varying degrees 
v;iniultancously or successively. The ataxo-adynainic variety also 
rescnil)l(*s that designated the hypcq)yretic variety, which is charac- 
toiizt'd by the fact that after the disease has pursued a relatively .short 
an<l sevtTc cf)urs(?, with depression and irritative symptoms side by side, 
tlu‘ f(^vcr, which from the beginning was considerable, rapidly ri.ses to 
an ('xcessive height, \vhen the majority of ])aticnts siic<mmb. Cases of 
(his kind, pursuing an es[)ecially severe course, closely resemble, in turn, 
the clinical picture of the (idminant variety previously described. 

It is not clear what cases earlier prominent phy.sicians (Murchison, 
'rronsst‘au) included under the designation of the inflammatory variety. 
TIuy appear thereby to aim at the description le.ss of a special variation 
in the general course rather than to inehuh? under thi.s term such case.s 
of typhoid fever a.s are attended, c.s[)ccially at the beginning, with 
svvero fever, a tense, full, unusually frequent ]>ulse, a liot, dry skin, an 
intons(‘ly reddened, .swollen face, with injef;tion of the conjunctivie, a 
linrning thirst, and great <lryness of the mouth, tongue, and lip.s. 

W liile th(» (Minsideration of the varieties just dcscribtjd was intended 
to make clear the dillerciice.s between the pa.st and the pre.sent methods 
of elassilieation of the different forms of typhoid, one of these varic‘ties 
may now be referred to, which even yet ap])ropriatcly occupies a dis- 
t»nct pfjsition. This is the .so-cjilled hemorrhagic t3rphoid fever 
(In inorrliagic putrid fever of iTousscau), that variety that is so .strik- 
'I'jily ami alarmingly characterized by hemoiThage.s in all possible ]X)r- 
hons ot body. In a number of rare eu.se.s it con.stitutes a form of 
h^imiiifitioii of the fulminant variety, wliile in other eas(\s it makes its 
nnpross upon the diseuso at the height, or may even occair in the later 
of ca.ses, which at first <*xhihitod an entindy typi(%al (bourse, or 
^ki<h had even ])nr.sned a protracted oonr.se (Wagner,^ Gerhardt-). 
dangerous tendency may be first manifested during a relapse', and 
Arch.f. klin. Med.^ Bd. xxxii., xxxvii. * Zeit. f. klin. Metl.^ Bd. x. 
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this, so far as I know, was first pointed out by Gerhardt and mysdf cn 
till! basis of personal expcrienec. 

8iirli an instance has occurred at the Johns Hopkins Hospital, and was 
rcixirted by Hamburger. In this case the hemorrliages first appeared on t|,(. 
fourteenth day of a rclaf)sc, the original attack having been of inodoruu* 
severity. Tliere was (piite profuse bleeding from the gums, and nuinero'.is 
petechias and a few larger purpuric spots were scrattercd over the ImmIv, 
Notwithstanding this complication, the patient made a complete recovery. 

The first lieinorrhages appear to take place gcnei-ally from the iiostr. 
Immediately thereafter, at times simultaneously, lieinorrhages occur 
from the disailortnl, spongy gums. Then appwir upon the 

skill of the trunk and the extremitms, seattered b(‘twc(m the roswdfc, 
which occasionally do not become hemoiTliagic or become oidy slightly 
so. In especially malignant cases profound extravasations of blood 
into the snbcutiineous connective tissue, oven beneath the scalp, may 
occur (E. AVagner). A considerable number of these patients arc, 
besides, seized with meningeal and cerebral beinorrlmgo. Even more 
frequently, indeed in the ovenvhelming majority of all cases, intestinal 
hemorrhage <)(*enrs ; at times being in such abundance and occurring 
witli such frequent repetition that it may he considered the direct cause 
of d<*ath. In one case, which tcrfninat(?d fatally as early as the sixth 
day, in the courses of a profuse hemorrhage from the boivel, I found, ns 
the anatomic basis for the latter, that tlie Fever’s patches in the hnvci* 
portion of the ileum iverc exceeilingly .siningy, friable, and infilirnttil 
with reddish-black blood. 

Not quite so common as the forms of lafniorrhage mentioned is that 
fmm the urinary tra<*t and the genitalia. Pregnant woiikmi seized with 
the hemorrhagic variety of tyjilioid fever invariably abort, and then di(^ ns 
a result of iiiufontrollablc uterine hemorrhage. ITemojitysis app(‘ars to 
be the least constant form of hemorrliage, and wh(*n it occurs, it may 
be attributed eitlier to infarction or simply to bleeding from the brou- 
chial, tratfheal, an<l laryngeal rnuc(3ns immibraiie. In the fnrth<»r course 
of the disease gangnajous processes may be addini to the lieinorrlingcs : 
Tjlcemtive destruction of tlie gums and otlier parts of the biiccid nineoiis 
ineinbnine, pulmonary gangrene, generally, it is true, in conjunction with 
infarction, ami j)sendodiplitherjc lesions of the uterine and vesical mucous 
membrane. 

With regard to the nature and the mode of origin of this cxtrenioly 
malignant variety, which is fortimately nire, nothing is as yet known. 
If the modern clinician snoiu’s at the expmssion ^^dissolution of the 
blood,” employed by bis prede^ec^ssors, he should bear in miml that he 
has not as yet provided a better substitute. At present we <lo 
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IcnoNV whether spccijil characteristicjs and mcxle of ac^tion of the typhoid- 
biunllns or whether certain conditions of the IxKly or tlie effects of 
(X*rt;iin complications play the most important role in this connection. 
Earlier writers (Trousscjiu) claimal to have established that in the 
ciiscs ill (piestion there occurred a special alteration in the blocxl, char- 
;iotcri/ed by a remarkably dark color and deficient coagulability. I 
liave ])crsoiialIy, in the examination of one case during life, not been 
al»le to demonstrate either tJiesc imicroscopic peculiarities or noteworthy 
histologic (jhanges in the blood. In the (aise above meiitioued as occiir- 
riag at the Johns Hopkins Hospital, however, the coagulation-lime of 
tlic blood, during the periods when liemorriiages were occurring, was 
in< ivasid to ten minutes, but during c^aivalescence it ag;iin became 
n'tliiced to four minutes. It should esjH'cially be emphasized, however, 
tlint neitlier in any of my (lases nor, so far as 1 can l(?arn, in the liteni- 
liins iias lieraoglobinemia with hemoglobinuria been observed, (jai’cful 
examination of the blood-vessels, particularly tlie (capillaries, xvlik'.h 
|H>s>ibly may show alterations of moi’e importancie than changes in tlie 
blood itself, luus yet to be made. 

With regard to the general etiologic conditions in the cases in cpies- 
tion, childhood, as well as youth and adolescence, ajipears t(.) be more 
|>n‘di>|)osed than the later |Ha’iod.s of life. Of 6 aises under my own 
observation, 3 occurred in childhood. The oldest of my patients \vas 
thirty-six years of age. AVagner and Gerhardt also (*mphasize the pre- 
disposition exhibited by children. The constitution and the mode of life 
apparently do not play the role that might a priori be attributed to 
llu‘m. (Jerhardt and Griessinger include scorbutic states, deficient nour- 
ishinont, and living in overcrowdwl rooms among the contributory 
causes. lu my cjiscs, liowTver, nothing of this ehanic^ter ajipeared in 
tlu* histories. Of great iniportanci?, however, ajipairs to rue to be 
ju'cvious alcoholic excess. Of my 3 adult patients, 2 Avere notorious 
drunkards. 

ith regjird to the frequency of occurrence of the' hemorrhagic 
\arifty, it may be rej>catcd that I Imve |KTsonallv observed onlv 6 
dolinito cases. Liebormeistcr noted but 3 among 1900 cases of tyjihoid 
foAcr in the epidemic at Basle; and Weil but 1 among 150. Among 
^-9 cases at the Johns Hopkins Hospital, only 1 case, that above men- 
Oonodj occurred. Slightly marked, mild hemorrhagic eases, hoAvever, 
‘‘PI'<‘ar to be not at all rare. Tliiis, in jiersons greatly exhaust (xl in the 
noo of protracted, severe attacks of typhoid fever, or in those with 
• kmI jircdisposition, as in ahnormally obese individuals, women and 

< ren, and especially in beer-drinkers, there is not rarely observed at 
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a late of the dlse^usc a niarketl tendency to lieinorrhago from tbo 

nosi', the gums, the e(»rners of the luontli, and fissures of the lip^. 
Sucli indivi<luals exhibit a temlency to (‘xtensive hemorrhages into tlu? 
skin, the subcutiiiieous eonneetive tissue, and even into the museles, ji> a 
result of the slightest traumatic inftuenecs — sueb as the pressure of tlie 
nurse’s hand in moving him, or of the pressure of articles of elothiiij; 
or of the sheet. 

The prognosis in the well-marked hemorrhagic variety is in general 
the more unfavorable tin* earli<»r the hemorrhages appear and the more 
extensive they are. All my 6 cases terminates] fatally. AVaguer lost 
but two-thirds of his jiatients. The pmgnosis in the slightly marked 
cases depends upon the other associatal conditions. 

TYPHOID FEVER IN WHICH SYMPTOMS REFERABLE TO CERTAIN 
ORGANS OR SYSTEMS PREDOMINATE* 

The majority of the erases to be considered in this stretlon have 
already been refem'd to in connection with the analysis of the iFuli- 
vidual synijdoms. It will b(» useful, however, particnilariy with regard 
to the diagnosis, to review these cliiii(*al pictures, and to complete the 
detailed descript it)n. 

Typhoid Fever in which Symptoms Referable to the 
Central Nervous System Predominate. — Cerebral, spinal, and 
o<»rebrosj)iiial vark^ties may be distinguish(Hl. These liavo previously 
been fully coiiskhrcd, so that at this place it will suffice to refer again 
only to the cas«\s that set in with severe cerebrospinal symptoms and are 
even <diaracterized by a prcMloniiiiamx* of th(*s(^ (inc‘ningotyphoi<l), and 
t4> those in which a complex of s(*verc sjnnal symj)toms resembling aente 
(LandiT’s) iLscending paralysis obs<?ure the picture of typhoid lever 
'wholly ixyond recognition (Leudet, Curschmann). 

Of the so-called cerebnd variety, only those cases will again he 
referred to that are (piite early associated with severe inenhil disturb- 
ances. The grcjitest diagnostic difficulty may attend those (*as(*s, 
which ar(» rare, it is triui, in which the attack of tyjihoid f(?ver sets in 
with the symptoms of a psychosis, and the characteristic manifestations 
of the. underlying diseases — the roswda?, (mlargeinent of the spleen, and 
diarrhea — do not appear for days and even for a w(!ok after tlu^ oumI. 
It is a matter of expediency to sjxjcify such cases with the designaiioa 
cerebral typhoid. 

Among the disorders of the respiratory organs tliat at times 
give an unusnal character to the course of typhoid fever, those ol 
larynx, tlic lungs, and the pleura are the most important. Among tht*o, 
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of the larynx are the rarest and the least eonspicuous. Cases in 
x:\nch tlie entire clinical picture is dominated by tlic wirly onset and 
uniisaal development of the typlioid lesions of the larynx are extremely 
nro, and the designation laryngotyphoid is artiiicial and superfluous. 

Of far more significanc/e are tlie terms pneumotyp/iold and pteiiro- 
For the juslificjition of the designation pneiimotvphoid Ger-' 
liardt, Fotain, Ti6pin<', E. Wagner, and i-ecenfly Eggert' liavc fiiniishcd 
abundant evidence. This (joudition is observefl in those cases of typhoid 
fevtu* in which symptoms of pneumonia app(‘ar during the first days, 
<0 that the first week is (uther <lominat<Hl entirely by a typical clinic:il 
picture of inflammation of the lung, or the latter is attendeil with other 
sviuptonis umisual to it, but which are for a time of undetermined 
jiiijrnfioan(?e. Sucli cases may, as has been i>ointed out, be wholly 
unrecognized at first, and he correctly interpreted only toward tlie end 
of th(' first or even in the heginning of the second weiik of the disease, 
when the pneumonic symptoms recxHle and those cliai-acteristic of typhoid 
k‘v'cr come more into the foreground. Undoubtedly, tlie majority of 
such cases arc to be (jonsidercnl as due to a mixed infection. Among 
the associated organisms, probably the diplococcus of Frankel-Wcichsel- 
bainn o('curs the most frequently. The eases are likely, just as tlnisc 
of gcimine fibrinous pneumonia, to begin with a chill, with subsequent 
uiarkod elevation of temperature?, ami to be followed by the rajnd 
development of dense lobar, generally unilatenil, infiltration of the 
lungs, often with characteristic rusty sputum. It is possible, however, 
that the tvj)hoid-ba<?illiis may also iiido|)endently cause inflammatory 
all(?rati<ins in tlie lungs (as claimed by I/'pine, Chanfemesse and Widal), 
and such cases Avould, as has been pointed out, be examples of pneii- 
niotvphoid in the strictest sense of the term. Further work is iieixled, 
however, before it can be consiilered as established that such eivses ever 
occur (sec pagti 116). It has been claimiHl that siieh csises are charac- 
terized hy frixjncnt absence of the initial chill, by delayciil involution 
and absence of the characteristic rusty sputum, and by less rapid 
a'^(‘(iut of the temperature-curve and less dense infiltration of the lung 
than occurs iu the cases due to the piieiimoaicciis. It is maintained by 
'''•nu? that in such cases the int(?stinal symptoms are frwpieiitlv but 
^'lightly marked, if at all, and the development of roseola? is altogether 
anting. Our experiences in this (X)nne(?tion appear to me to be too 
■'^all as yet to justify such general statements. 

. instance of pneumotyphoid I may cite the case of a man, tw’enty- 

Sut ytjars old, in whom a moderate grade of infiltration of the lo\ver lobe 

* Inauff. Diss.j Erliingon, 1888 . 
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of the left lung, associated with chilliness and a step-like elevation of temper- 
ature, occurred. Associated with this there were niarked dryness of tho 
tongue, palpable enhirgemeiit of the spleen, and slight inctcorisni, hut ru, 
diarrhea or roseohe. At the end of the third week of the disease, after ihe 
pneiiinonic eonsolidatioii had existed for two weeks, the teinperaturo fell jo 
normal, t^ixtocn days later there developeil the symptoms of a typhni.l 
relapse, with a characteristic febrile course of three weeks, with ren(‘\\(.,i 
enlargement of tlu; spleen, copious and frequent pea-soup-like stools, ami a 
well-tleveloped roseolous exanthem on the trunk and the upper portions uf 
the extremities. 

"^I'he ct)ursc of piu'umotyphoul appears to he in general not so sev<*ro 
as would a priori he oxj)ected. CJerhardt <‘arly emphasized this. In 
one of my eases death oecurml fmin pulmonary gangrene. This (use 
was not examined hacteriologieally. In anotlter, due to th(» Fninkel- 
W'eichselhaiim diploeoeeus, empyema d(‘V«‘loped, hut the ease finallv 
terminated in reeoverv. Although the vari(>ty known as pneumo- 
typlwad is, on the whole, nire, it does, iu‘Vertheless, at^some time ami 
liming certain e|>i(lemi<'s ap]>ear to he more Ireijiient ((jierhardt, K. 
Wagner). I have j)ersonally ohsorved 2 eases of piieumotyphoi<l at 
Berlin and 1 at Ilamhiirg at times when genuine fihrinous pueumonin 
pri^vailed. 

Pleurotyphoid. — .lust as during the course of typhoid ft^ver, 
pleurisy occurs much less frecpimitly than pneumonia, so also does ihe 
symptoin-eomplex tliat may !><» d(»signat(‘d phairotyjdioid appear to he 
still less freijuent than ])iieumolyphoi(l. N(;vertheless, experiduvd 
elini<*ians will he ahh* to recall ejises in which symptoms of pleurisy 
(leveIop(?il, generally associated with chilliness and sid).se(juent, mori‘ or 
less marked, n^nittent (Maitimied fever. These cases w-eax* then at iirsi 
eonsidereil as of independent, so-called rlienmatic, or of otlier etiologic 
origin, nnril headacln*, progre.*^sive stupor, enlaigement of the spleen, 
diarrhea, and meteorism, as \V(*11 as ros(X)he, estahlisluxl the existence ol 
an attack of typhoid fev<»r presenting itself in this peculiar and rare 
manner. 


r have personally ol>served 4 ease.s of this (character. In 8 copious 
ctfiisions developed rapiilly, being in 2 of a purely serous character, wliilc 
in 1 it was serohemorrhagic, ''fhe fourth case was unattended with cHu- 
sioii. I shall lirietty sketch this hist case and one of the cases with eflnsion. 
I saw’ the ease w’ithout etiusion in the year 188G, during the tvfihoid epidi^mM- 
in llainhnrg. It occurred in an ass<^)r, thirty-one years old, \vho, ah**,'* 
having previously been entirely w'ell, w’as seized during a session with chilh- 
ness and severe pain in the right siile. Two days later tlie patient showei . 
in addition to the symptoms of slight diffuse hroncliitis, extensive jilcmih*' 
friction over the low’or lobe of the right lung. In view of the iiiodeM * 
elevation of tem]>eratiire, the occurrence of considerable stupor, 1' 

the tongue, and a large, palpable splenic tumor was striking. On the li ' 
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Jay following (seventh day of the cliseji.se) distinct roseohe made their 
ranee upon the abdomen, chest, and back. ( Considering the temper* 
•ihiro-^'OUi'SO and the remaining symptoms, there was now no further doubt 
llijit typhoid fever whose first markcid symptoms wore 

rcriT:il)lc to the pleura, ''fhe course of the attack was favorable. The 
D'Uiont WJi»s free from fever after the lapse of four wrecks, and he recovered 
j.’ idly and com|)letely. The pleuritic friction ])ersisted until the eighth 
(lav of the disease. Signs of adhesion of the affected jwrtionsof the pleura 
were absent at an examination made a half-year later. 

'flic otlier case occurrcMl in a merchant, twenty-seven years old, who was 
jnlniittc<l to the clinic on the fifth day of the disease, and related that (‘oiigh, 
with pain in the side and a diffuailty in bre^athing, had been the first sym|> 
torus of the attack. On admission, a large right-sided serohemorrhagic 
pleural effusion wits discovered. The left lung was intact, with the exception 
of a fc.w bronchitic rfiles. The spleen was not enlarged, meteorism was not 
pn'sont, and there were no roseohe. The only rernarkjible feature for a 
of simple serous pleurisy was the uiuisual teinjuirature-conrse, which wiu4 
that of a continued fever of moderate degree, with but slight daily Huct- 
iiMlioiis. Not until the eighth day did eliaracteristic pea-soup-like stools 
jipjx'ur. At the sjiimi time enlargement of the spleen cron Id be demonstrated, 
luit roscolie failed to appear cither at this time or subsequently during 
course of the disease. Our suspieion that the ctuse wjls one of pleuro- 
typhoid was confirnu;d by the positive results yielded by the (Truber-Widal 
aL^irliiiination-lest. The ease terminated in recovery after a most protracted 
t-ourse. 'flic effusion, which laid to be evacuated by thoracoeeiitcsis on the 
iwoiuy-oighth day, did not roaccumulate. 


My own <*aso.s were, unfortunately, nut examined bacteriologi(;ally. 
It is corlain, however, tlait llui typlioid-bacillns alone, may cause pleu- 
risy,* The cases in which this htis been demonstrated fulfil the most 
rigorous reipiiremcnts that could be demanded for the e.stablishiucnt of 
pIciiiMlyplioid as an especial variety. 

The so-cjilled nephrotyphoid lias also been jircvionsly considered 
(pp. 193). It was there meiitioneil that its sharp difterentiation 
l»y (iiiblor and liobiii, and cspeeijilly the sebematie chissificatioii of 
had, on closer study, proveni untenable. Nevertheless, the 
'Icsignation uephrotyj)hoi<l iiniy lie applied to certain cases as describing 
^’ricfly and well a pcindiiirity of their course. '^Phis is permis.sil)le 
■““just as lias been pointed out with reganl to pnenmotyphoid Jiiid 
picurotyphoid — when the comraeiicement, as well as the first, and even 
sc(M)iid, week of the atta<?lv is dominated by the clinical picture of 


^ * '^in])arc the French literature on this point, j». 257 (see also p. 118). In adili- 
J'l, tin* papi^.j^ of J^'otter, liHil. dc la Soc. vial, de Parhy May 10, ISUO. Loriga and 
Rifrn-ma mcd., 1890, No. 206. AVeinlraud, Berlin, klin. W'oc/i., 1890, No. 
j '- -'I’hig, Mittheil. a. klin. InsUl. d. Srhwriz, 1894, 1 Koiho, Hnft 9. Sahli, Ibid. 
‘‘h llirs(. cases the typhoid-haoillu.*^ gave rise to ymrulent offu.sions. That it may, 
' "p. give ri.se also to serofibrinous eflusions is shown by the case of Fernet, pre- 




” »>entmned. 
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severe acute hemerrliagic nephritis. Further classificjition, liowevcr 
so as to incliule rases in which the usual typhoul lesions of tlic \i«c(;ra 
assume clinically, ami even anatomically, a verj' sulmnliimtc position, 
or are even absent entirely, appcitrs to me imjustifial. I liave obsci vMl 
rases of neplmttyphoul in which, at the eml of tlu; first or at the bouin- 
iiing of the second week, chaRicferistic diarrhea, together wdth mmierons 
rosettla! and enlargeinent of the spleen, fii-st ap|X“ai‘('d ; and 1 ciui rcrall 
anotlujr rase that during life ap|K‘are<l to be free fi’oin intestinal involve- 
ment, but which at autopsy exhibitrl abundant infiltration of 1‘evcr’s 
pitches in the lower thinl of the ileum as low as the ileomsd valve. 
The statement also that the cjises in (juestion almost abvays terminate 
fatally is not coriwt, and is proliably bascnl iipni insufticient ilafa. 

% 

I liifve (le8ml)ed on ]«igo 800 a oane of tvphoi<l fevor of alwrtivo course 
which exhibited perfectly the diiiieal picture of nephrolyphoid. Oiilv 
recently I ol)serv(id a second casts of the same cliaracler. A men lmni, 
twenty-six years old, in whose family 8 wcll-deiined (*ases of typhoid fever 
of moderate severity had occurred within a short time i)reviously, was seizc'd 
with sensations of chilliness, followed by a step-lik(» elevation of lemperatiire. 
After the second day, bloody urine containin^^ lar^^e amounts of allminin, 
witli great numbers of hyaline, ejnthelial, ami blood-casts, was voided. TIu; 
amount of urine was gnratly diminisbetl — from 800 to 400 c.c. in twenty-four 
hours — and the specifa! gravity was lietween 1022 and 1028. Althoiigli 
during the first few days, in- the absence of other conspicuous symptouis, 
notlfing else than an acute hemorrhagic; nephritis couhl he assumed !»> he 
present, iicvertheIo.ss the persistence of the fever, the dry tongue, and enlarge- 
ment of the spleen, demonstrable by pal])atioii oii the fifth day, together 
with the occurrence of the other cjises in the same house, raiscMl tlie (jiieslion 
as to w'hether the condition might not he depcuideiit upon tyy)hoi«l infection. 
The appearance of roseolie on the ninth and tenth days of the disease, and 
their continued appearance in abundance up to the fourteenth day, con- 
verted the suspicion into certainty. ‘ Thc^ fever |)ersisted in a moderate, 
continued, remittent form until the eighteenth day, after which the tempera- 
ture abruptly declined to 86.3° C. within twelve hours. From this time on, 
convalescence wa.s uninterrupted. The blood had disapj)eare<l from tin' 
urine on the eleventh day of tlie disea.s(^, and albumin ami tuhc-Ctasts eouM 
no longer he <lemonstrated after the seventeenth day. Both cases may l»e 
considered as typical instances of nephrotyphoiil of mild course. If 1 
not mistaken, similar erwes have been hut rarely described herototoro. 
Possibly writers have been too much influenced by the conception ol a 
very severe course that is considered typi(;al of the^disease. 


The position eliologically of cases of nepliroty plmul is as yet unknow n. 
Trustworthy bactcrtologic examinations (lirc(;tcKl especially to the pa^* 
ticipation of the typhoid-baeillas in the kidney-lesions have not as yef 
been made. 



VARIATIONS IN SYMPTOMS AND COURSE. 


321 


^i^OATION of typhoid fever with other diseases. 

Xaiiinilly, the question here of especial significance, and tlie one to 
1,(' ron-idered above all otliers, is as to the relatkm between the other acute 
ill feci ions diseases and typiioid fever, or, more definitely expressed, the 
nniinor in whidi the organism under the influence of the typhoid-bacillus 
to the action of the si)eeifie exciting causes of those diseases. 
It has previously been em])hasized in the (ieiieml Section (p. 65) that 
the existence of typhoid fever, especudly at the period of its febrile height, 
afihrds pretty certain protection agsunst the invasion of other acute 
diseases. As a matter of fiiet, the following statements vrill 
show that tins is entirely true with regard to some, while with regard to 
othcis, <?vcn tlioiigh with extreme mrity — accepth firnuU rajukim — 
(V)iiu iileiiee of the disense with the fastigium of the typhoid ^can be 
iiKulc out. The possibility of infection during the stiigc of convalcs- 
oonoc, and also during the pericnl of Incubation, is less to be excluded, as 
siicli infection appetirs to bo distinctly more fre<pient at this time than 
at th<? heiglit of the fever. 

Typhoid Fever and the Acute Exanthemata. — The qiujs- 
tioM as to the coineidence of the acute exanthemata with typhoid lever 
is still obscure? in many respects. The older literature contiiins far 
iijorc nniiu^roiis positive statements than the more recent literature. 
^hmy of the earlier reports arc to be accepted with great caution,‘n6t 
alnrui on account of the often most indefinite des(?rij)tioii of the exanthe- 
mata, l.ait also on account of the uncertainty in the diagnosis of typhoid 
frver itself; for, as has been pointtnl out, typhus fever and typhoid fever 
wore, until within ra;ont <le(*adi?s, not sulliciently diflerentiated, particu- 
larly in Kngland. Tt <'aii at the present <lay be statol with amsiderable 
ot rtainly that a number of acute exanthemata may definitely be asso- 
fwted with ly|)hoid fever, wdiile this can be denied of others, or, at 
least, tlic (|uestion is still doubtful. 

J h(* coincid(?ncc of scjirlet fever and typhoid fever has been recorded 
hy mnnerous observers : Taupin,' Forget, “ Murchison,'* and recently by 
'-iclihorst ^ and GlascT.® Murchison jiresents the large number of 8 
pt^rsonal observations, all on pati(Mits in the London Fever Hospital, w’ho 
''tre inflicted with seSrh't fever from other patients in the sjina* wanl. 


Ilai following history hy Murchison® may serve as an illustration : 
police-officer, twenty-three years old, was admitted to the London 


flea conn, nu'tl. chir., 1839. 

folHcitf.^ Paris, 1840 (both cited by Murchison). 

^ and Trans. Path. jSfor., 1859, vol. x. 

^ I^'^hrhv.ch. 4 Deuisch. med. Woch., 1885, No. 11, and 1886, No. 46. 

'^J/phoid Diseases, p. 622, tran.slAtcd by Ziilxor, Jlcrlin, 1867. 
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Fever Hospital, Nov. 9, 18/57, after an illness of from two to three \vocl.s’ 
<lurati/)ri. He exhibited all the symptoms of typhoid fever : a red, 
and fissured tongue, tympanites, profuse watery diarrhea, and an alum! 
daiit roseolous exantliem. Fresh spots appeared constantly. Eight davi* 
after admission they were still quite numerous and the diarrhea persisted 
There now appeared in addition a general scarlatinal eruption identical will! 
that of jcarlet fever, together with a strawberry-tongue, with greatly enlarg.Ml 
papilla;, angina, and redness of the fauces. After two days the roseola- wtjrr 
still quite numerous, and the scarlatinal eruption persisted. Two days later 
the latter faded, while the typhoid eruption persisted for a few days more. 
A week after the disappearance of the scarlatinal eruption there was abuii. 
dant desquamation. The patient recovered rapidly. 

Among the cases of Gliiser, one that terminated in the death of the pationt 
is especially instructive. In addition to the typhoid fever, which was char- 
acterized sufHciently by roseola; arul palpable enlargement of the sjilecn, 
symptoms of scarlet fever appeared at the beginning of the second week. 
The woll-iiiarke<l and characteristic exanthem, which persisted for live davs. 
had been preceded immediately by angina, with dark-re<l discoloration oft lie 
mucous membrane. The fiaticnt died in conseejuence of scarlatinal ne])hriti?. 
Examination of the intestine <liscloscd, in the neighborhood of the ileoc(?cal 
valve, the lesions of a terminated or healed typhoid process of slight extent. 

I have personally not as yet encountered the coincidence of the two 
diseasi's, probably because I have always practised the rigid isolation 
of typhoid patients, even of adults, from patients suffering from scarlet 
fever. With regard to the onlcr in time in which the diseases sueccccl 
each other, apparently in the great majority of inshinccs scarl(;t fov(‘r 
occurs secondarily. It then gciicndly appi'ars in the later stages of 
tyjihoid fever, often only during eonvaleseenci*, but even in tlK;s(‘ cases 
the onset is frequently so early in eoiivalescenec that the period of infec- 
tion must be referred to the febrile stage of the tyjdioid fever. From a 
duignostie point of vic!\v, the combination in quc*stion presents eon- 
sidenible diflicadiy. Jt is easily conceivalile that certain cases of hemor- 
rhagic variola with a scarlat ini form initial exanthem ami a typhoid 
course, and also certain scarlatinoid crvthemata, especially those attend- 
ing eiy^ptogenetie septieoinias, may bo confused with tlie com bination ol 
diseases now" under diseiissioii. 

'riic aiineidenee of rbtheln with typhoid fev(;r has been mentioned 
by Tanpin, liarthez and Rilliet, and others. With all due rogani lor 
the uciiin(;u of these ob.servcTs, especial eaution would seem nec^essiuv 
in this eonnoclion, particularly on a<x,*ount of the danger of eontii>io» 
of this e4inditioii wdlli transient piineiate erythemas, and csjieciallv w>di 
<lrug-exantliomas. It is doubtful whether measles and tyj)hoi<l fevtr 
may occur togt-tlier. 

In my cxj»erienc«' ' vanViIa and typhoid fever appear alino-t to 

^ Sco Ciirschmann, “Die I'ockon,’* r<m Zietnssen's llandbuch^ 2d ed., 18i8. 
8imon, Berlin, kiln. Woch., 1872, No. 11. 
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<.xrlndo each other during the febrile stage of each disease. I have 
ir[)f convalescc^nts from typhoid fever attacked by small-pox, 

ljut wlioiicvcr the beginning of the attiick of variola was determined, it 
(•(Mild be establishtHl that the infcc.tion must have taken place in the 
itlhrilo jieriod of convalescence from typhoid fever, even admitting the 
lnii'n*st possible period of incubation for the variola. 

Of convalescents from tyjjhoid fever infected with small-pox whom 
oh, 'Served in the year 1870 -71 in the h(jspital at Mainz, which at that time 
was overcrowded, the primary stage began in 2 on the nineteenth, in 2 
otlicrs on the seventeenth, and in I each on the sixteenth and the fourteenth 
(lav after they had exhibited the last febrile elevation of tennH'.rature attrib- 
utahle to the tyjihoid fever. A ciisc, apparently of actual coincidence of 
variola and typhoid fever, has been reporteil l)y Th. Simon, who in the same 
coninnmication states that it is his impression that during the cjddemic of 
small pox that prcvaile<l in Hamburg at that time, the cases of typhoid 
fever which occurred exhibited usually well-marked development of the 
rostMiloiis exanthem. 

I liave ])Oi\sonally observed vaccinc-pustules during tlui febrile stage 
of tyjiliohl fever in a f(*\v eases. The patients w^erc individuals who 
liiid, (luring the period of incubation of typhoid fever, a greater or less 
tiiiKi hellin' the api)earanee of its iirst symptoms, been subjected to pro- 
tcriive vaccination. These eases prove that at a period in wdiicli the 
(Ugiiiiisni is already under the influenee of the typhoid infection, even 
tlioiigli ill but a latent degree, the activity of the excitants of vaccinia 
is not alMilislu'il, ^ 

Typhoid Fever and Other Acute Infectious Diseases. — 
The Septicemic Variety. — This severe form of disease, which has im 
V' t 1 m ('u hilt litthi investigated, appears to be the result of mixed iiifee- 
tion with Ikieillus tv])hosus and Streptococcus pyogenc^s. The eases are 
!"ai(l to he characterized by high fever, unusually marked disturbance of 
tlH'geni'ral condition, considerable and early enlargement of the spleen, 
llu‘ m(\sent(iric and the hroiieliial glands, with, it has been stated, often 
“nly slightly dtw'elojx'd, and, aee^irding to some waiters, at times even 
wliolly absent, specific intestinal lesions. The pathogenic micro-organisms 
•‘ro (lemonstrahlc especially in the spleen and the lymjihatic glands, 
llicy have been repcJitedly found also in the liver, the brain and the 
*»U‘iiing(\s, the lungs, Snd in the bloo<l, cspoeially the blood of the lungs, 
hi III! heretofore reported the invasion with strephieocei 

to have been secondary. Generally, jmrulent pro(',osses and 
^'>»^>illar angina, otitis media, phlegmons, and the like, due primarily 
^‘^^1 svilcly to the streptococci, c:m be demonstrati'd after d<iatb ; wdiile 
’’I <»tiior jiarts, as, for instaiu^e, tlie splwn, the mesenteric glands, and 
both varieties of pathogenic micro-organisms may be found 
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tt)gether ; and in still other organs, as, for instanee, the intestinal follielcv, 
typhohl-haeilli arc fr(H]ueiitly found alone. 

Tlie course of the cases in question a})pears to be most viruJeiu. 
Almost all the cases hitherto observed have terminated fiitally. It i.s 
ei>rreetly maintained, especially n]K)n the basis of experimental obsor\'.M^ 
tion, tlmt the combined activity of both micro-organisms is os])ociallv 
dangerous — far more so than that of either alone. T have persoimllv 
no experience with this variety of tyj)hoid fever. I'he first and nn»st 

importiint statements relating to it emanatt^ Ironi French investigators 

Chantemesse and Widal, Yaillanl an<l A'incent,* and others, I'Ik'v 
apj)ropriately d(\sigiiate it as the Forme septichiii(j}ie ythieralisee. Jn 
Gennany, Wassermann^ has published similar observations. He was 
able to demonstrate the stre]>toe<H!ei in the blood during life. FurtlwT 
investigation will have to deteriniiui whetluM*, as is highly ju’obablc, a 
eorrsidenible number of eases of tvjfiioid fever of malignant, fiilininimi, 
hemorrhagic, or hyporpyrctic course do not belong etiologically in this 
category. 'flK' c?ases, however, in which the agminate and the s<»li(nry 
follicles of the intestine are found entirely free from sp<^*ific infdtnition, 
although at the same time typhoid-bacilli, together with str<‘]>tococci, 
arc said to be j)resent in the other organs, require, in my opinion, cari*fnl 
reinvestig-ation, which should be directtnl especially to possible cM>nt‘usion 
of the typhoid-bacillus with the Baeteriurn coli. 

Th(?sc eases arc* to be S(‘par5itcd from those cases of typhoid fevea* 
whicli, during the <lcfervescence of the fever or during convales<*enee, 
acquire a secondary gonend infection with one of the varieties of pyn- 
genic (!occi. Fhe gcnenil infet^tion is |)robably favored by tlie 1 (»w<m’(hI 
gtmend resistam.'c of the patient. TJie point from which the organisms 
gjiin entrance to the gemend circulation is usually some locjiilized focus 
of inflammation, in a case lately occurring in the Johns Hoi)lvins 
Hospital the patient, during the end of an attack of tv'phoid fev(‘r, 
suffered from a large carbuncle on the back, (cultures tj*hcn from tlic 
blocKl during the height of the attack of typhoid showed the presence 
of typhoid-l)a<?illi, but.cidtiiros taken ten <lays after the onset ot Ihc 
carbuncle slmwed a pure groAVth of Staphylocx)ccus aureus. Cultuics 
were reix^atcdly taken, M'ith similar results, bc^fqro death, which occurnMl 
after seveml weeks with symptoms of general septicemia. 

Of other (ionditions allied to septic processes, erysipelas is wordiy 
of special consideration. The occairrence of tins, as has previoudy been 

^ SffO “ Typhoid fovor, '■ Traite de wed., publ. par Charont, 

15oU(‘hnr(3 ot Bn.ss}tijd, t. i. Brouardel and Thoinot, pp. 29a, 294. Vineoiit, Affn^ 
de VInstiiut. Fasteur, 189:5, No. 2. » ChariU-Annalen, 1894, t. xix. 
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„,eiitione(l, is not excludoc) by the prcsciitxi of typhoiil fever. Typhoid 
at any stage may, on the contrary, be attacked l)y erysipelas, 
li'tliis is more a)mmon towanl the end of the febrile j)criod and during 
ionvalciscencc, the principal raison ihv this circumstance resides in tlie 
lluif. tliat at this time bal-sores and other ulcerative processes constitute 
PS[Kriallv favorable starting-points for the process. I hav(‘ ol)scrved 
/;K‘i:il erysipelas develop only with considenible rarity at the heiglit of 
the disease. This rarity is especially striking in view of the frecjueiKy 
with wliich erosions o(?cur at the nsu^al orifice and the lips, and the way 
in which these are maltreatal at the hands of tlte patiemt himself. 
Whether this rarity is due?, in part at least, to the fact that in cases of 
ty|)hoi<l fever at the height of the pyrexia the erysipelatous infection 
is somewhat more severe than in healthy individuals, may for the 
present be considered undec’ided. Griassinger' also has noted fatal 
orysipidas in but 2 per c*cnt. ot‘ 500 ease's observed at Zurich. 

The coincii^ence of typhoid fever w'ith Asiatic cholera is mentioned 
csp(^oially by Trousseau and a number of modern French clinicians. 
If, liow(jvc?r, the subject be investigated, the condition ap]>ears in most 
cases to ho. only one of infeetion with cholera of oonvalcsceiils fi'om 
typhoid fever, or, conversely, of typhoid infection in pc»rsons who a 
short time pr(*viously ha<l iwovoivhI from cholera. Actual <x>inci- 
(h iire of both diseases appears, on the other hand, to be extremely 
rare, if it occurs at all. 

Of the simultaneous existence of dysentery and typhoid fever 
\v<* l»avc knowledge only through medical reports fnnn the tropics. 
lh‘IV, also, the condition appears to consist essentially in an invasion of 
dyscnlcry during convalescence fmni tyjdioid fc*ver. Cases in which 
dysi'at(M*y has d(*veloped at the height, or in the second half, of the 
tohrilc stage should be accei)ted with great caiitioji in the absence of 
cun fid post-mortem examination. Colotyphoid with typhoidal intes- 
tiu.il lesions extending tjir down to the rectum may, as T have per- 
sonally observed, give rise to symptoms simulating those of dyson- 
trry. 

I'he coincident occurrence of diphtheria and typhoid fever, par- 
hciilarly during severe# epidcmiics, is mentioned frequently, especially 
hy (dder wriU?rs. Doubtless the throat condition is principally one of 
’n])litlKTia in the older anat()mic sense. Adequate rasent bacteriologic 
i*^V(stigation has, so Tar as I know, not yet been made. I have ]>er- 
''“nally not seen diphtheria — in the current ctiologic sense, with the 
^kinonstration of the bacillus of Loffler — occur os a compliaition of 

^ Loc. dt. 



326 


TVPIIOri) FJtJVKR 


typhoid fovcr. I would warn ospmally agjunst confusion with the 
specific typhoid auttiuji pnwiously luciitioiud. 

A not insij^uficant rule is playtK] in the tropics, in Nortli Anicrra, 
China, and Ja[»an, and in malarious regions on the continent of Kuro]>o, 
by cases that hav(‘ l)ccn attributed to mixed iiifcctioii with typhoid te^'er 
and malaria, and that have in France} been designated iyphomalarial 
lever. From the existing descriptions (Kelseh an<l Kienor, Se.lieiibe, 
and otlua’s ^), th(' <;ases represent an admixture of typlioid syinphmis 
— roseolfc, pca-soup-llke stools, stu{K)r, diffuse bronchitis — with tlie 
febrile course peculiar to intermittent fever. Accordingly as tlic oia* 
or the other of the two tdlections pre<l<»ini nates or reecnles tem])orariIv 
or during the entire course* of the disease*, the most varied clinical pict- 
ure, often dillicult of interpretation, develops. I'hc course of this form 
of disease ap])ears to be <piit(! severe, and its prognosis is said to be* far 
mofe grave than that of slm])lc typhoid fev(‘r. 

TjVOu,- who has siudie<l the (pn'stion of combined^ typhoid and 
malarial infection and the* so-called Iyphomalarial fever, concludes that 
in iH'gions where both are <*ominou, it is j)robable that combiiu'd infec- 
tions not infrequently occur, but that such eases are C(‘rtainly not the 
ones that have been des<Tibed in tlu* I'nitc^l States under the nanu* 
“ typhomalarial ’Mover. It is c(Tlain that e,ases of inlermitt(*nt fever 
arc incorrc*ctly inelmled in this group, that, without the inlluenci* on the 
body of the ty})hoid-bacillus in addition to the plasmodia, are atteinled 
with typhoid .sym|)toms, stupor, delirium, prostnilion, etc. ; and, con- 
versely, some physicians practising in malarious regions arc in the habit 
of considering cases of tyjdioid with a pr(*ilominant intermittent type of 
fever as influenctMl by malaria. It should lx* emphasiz(?d that Ixdbre such 
combined infection is coiisidercHl as demonstrated, the plasmodia slionhl 
be found in the blood, as well as a i)ositive (Jruber- Widal agglutina- 
tion-test obtaiiK*d. Italian physicians and, in France, Jaccoud"* have 
described as the sudoral type of typlioid a form of dis<*ase occurring 
especially in Italy and Malta, in which, in addition to febrile and 
typhoid symptoms, intermittent swi*ating assumes a prominent position. 
Jaccoud considei’s it, with good reason, as a peculiar variety of typho- 
malarial fijver. Canine fever also — fievre des <*hiens — ^Avhieli has been 
descriljcd in Hosnhi and Herzegovina by a number of observers (Pick, 
Karliuski), appears also to b(?k»ug in this cjitegury. Probably the eondi- 

' (left pa7/s chtiHfhj I’aris. 1889. ScIxMibo, Knmkheiien dei' warmen Lan- 

, </er, J<?na, lSar». Soo Ihe rritlu^r extenfiiv^ literature in the papers of both writers. 

* Johns Ifiipl ins Jfosp. Rcp.^ vol. viii. 

^ CUn. mcd. 
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tion is one of typhowl fever in individuals who, a short time previously, 
had rer^overed iVom malaria. 

Kiirlinski ‘ 1ms described an interesting case of anthrax conibincKl 
with typhoid fever, which was sul>jecte<l to careful bacteriologic exam- 
ination. 

Cases of the coiiiei<lciit existence of rheumatic polyarthritis with 
typhoid fever, which iiave (jxeeptionally Ixxju reported, are to be viewifd 
skei)tieally, becjiuse, on the one haiwl, we ai-e without pathogiioinonic 
signs of the first-named dis(^lLse, and (is])c‘cially without knowledge of its 
specific exciting factor ; and, on the other hand, it must always bo borne 
in mind that typhoid fever itself, and other conditions closely resembling 
it superficially, may at times be attended with multiple iiifiammatory 
affeetioiis of the joints. Among the latha* conditions irerbiin eases of 
ervj)togeiiic septicopyemia and infectious osttH^myelit is should es})eeially 
be kept in mind. 1 have never beem able to convince myself of the 
oceurrenee of cases exhibiting a coincidence of true rheumatic poly- 
arthritis with typhoid fever. 

Chronic Diseases and Typhoid Fever. — Numerous refer- 
ences have prc?viously bexai made to the nJatioii between chronic diseases 
and typhoid fever. I may ag-ain call attention especially to the state- 
ments with reference to disc^ases of the ncrv’ous systcmi, the eircailatory 
organs, the lungs, and especaally to tubeiv-ulosis. Among coiistitu- 
lionid diseases, spec'ial attention lias becai paid to the combination of 
diabetes mellitus with tvjihoid fover.^ As occurs in th(‘ majority 
of iliswises attended with c'lironic emaciation, so even sevcTc e^ises of 
tv)>hoid fever in diabetic patients may be attendcMl with remarkably low 
temperature. I have personally observed siieJi an instanc'e in a patient, 
forty-three years old, who died as the result of the attack of typhoid 
fever at the beginning of the tliird week ; no special eomplientions 
occiirvcd, and the temperature throughout the entire course of the 
attack did not exceed (\, ami r«iehcd this h^vel only on three 
ev(‘iiings. Low temperature in these mscs is therefore not in itself to 
he eonsi<lere<l as of favorable signiliwmee. Of 0 cjiscs eolleetetl by 
Ebstein, death occurrcnl in 4. It is Avorthy of note that the excretion 
of sugar undergoes little changes during the eourse of th(‘ attack of 
lyplioid fever, and generally lessens only toward the liital termination. 

* Berlin, klin. Woch., 1088. 

* Griessinger, Arch, d, Ileilk., 1802, 3. .TaliTg. Bambergor, Wurzburg, med. Xeit.y 
Ba. iv. Gerhard t, Correspondenzbl, d, <rrztl. Verdun f. Thurinfjrn^ 1874, Bd. hi. 

^^yba and Plumer, Prarj. Viertefj.^ 1877. Ebstein, Dmfsch. Arch. f. klin. Med., Bd. 
XXX. (This paper contains a complete clinical discussion of the subject, together with 
fall reference to the literature.) 
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On the other hand, the inin-chlorid reiictiou of Gerhanit appears to 
undergo a consid(iral)l(^ intensification with the eomniencement of tlie 
fever (Gerhardt, El>stein). 

Among the chronic intoxications, reference may bo made to mor- 
phinism and alcoholism. So far as I know, attention has hitherto not 
been called to the behavior of persons addicted to nior])liin toward 
typhoid fever. T have studied carefully 2 cases of typhoid fever in 
such persons, and have been impressed especially with the lessened 
powers of resistance of such in<lividua1s. Both patients — ^the one a 
woman, thirty-two yejirs old, and the other a man, thirty-seven yxiars 
old — died as a r(\sult of the disease on the fifteenth and the eighteenth 
day, resj)ectively. The absolute sleeplessness from the l)eginning, the 
constant marked restlessness, and the airly and unusually pronounced 
subsultus tendinum and lloetitation, so tliat in the ease of the woman 
the condition was strongly suggestive of a <%*ise of chorea, were con- 
spicuous and, of course, easily explainable. Tlie temperature, in com- 
parison with the sev<‘rily of the attack in other n'specis, was low, just 
as in Ihe combination of diabetes and typhoid fever. 

(/hronic alcoholics are seriously threalened when attacked with 
typhoid fever. In them, also, the temjM‘ratnre.-cours(% unless complica- 
tions (‘xert an elevating influence, genenilly pursues a rather low h‘vel. 
This fiH't, liowever;, just as in tlie case of diabetics and persons addierted 
to morphin, in nowise alters the prognosis. Alcohol i(‘s also exhibit 
diminisluHl resistance to the disease, and generally succumb to it within 
a short time. I have observed a nKU’talitv of 34 jier cent, for 
drunkards siiftering from typhoid fever at Hamburg. The lessened 
powers of resistjince in th(»se patients are espeeially apprecialde in the 
action of the heart. Even from the beginning the pulse is likely to lx* 
dispro|)ortionately frecpient, ami often becomes distinctly smaller, feebler, 
and irregular as early as tlie middle or elose of the first or the beginning 
of the second week. Dilatation of the heart also develops (piiti^ eiirly. 

With regard to tlie vascular system, the special t(‘iideiicy to hemor- 
rhages is to be eonsidere<l. Drunkards exliibit more frccpiently than 
other pati(*nts (‘ 0 ))ious nose-bleed, and arc often attaerked uniisyally 
early by severe intestinal hemorrhage, the source for which is eventually 
found to consist in sponginess, friability, and h(anorrhagi<' congestion of 
the patelies that have not yet undergone sloughing. That the exces- 
sively severe eases of hemorrhagic typhoid fever occur with especial 
fr(H]ucncy in drunkards has bwii previously mentioned. 

AV a further peculiarity of typhoid fever in alcoliolics, the unusually 
profound involvement of the entire nervous system is yet to be men- 
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tioncd. The clinical picture uf the ataxic adynamic variety” aj>pears 
(*arlv under these conditions, with the early developimait of profound 
ilisturbance of consciousness, great restlessness, and severe delirium. 
Svniptoms of actual delirium tremens, however, occur — in comparison 
with their frequency in erysi|)elas, pneumonia, and other acute intei*tious 
diseases — ^with extreme rarity. It may further be mentioned at this 
point that albuminuria, not rarely also hemorrhagic nephritis, occui’s. 
osj)ecially early and in niarked degree in drunkanls. Under the dele- 
tt'ri«Mis influence of early cardia<5 weakness, the latter may readily give 
rise to fatal uremia. 

VARIATIONS IN COURSE DEPENDING UPON CONSTITUTION, 

SEX, AND AGE. 

Constitution. — Altiiongh definite knowledge is wanting with 
regard to the intimate nature of that which is designated constitution, it 
inav nevertheless be stated that the course ol* an attack of typlioid fever 
stands in a most remarkable relation to that whic^h in general is so 
designated. It has been seen that young vigorous individuals ot^ g<Kxl 
constitution are attacked with especial IriKpiency by typhoid lever, 
although they recover most readily and iminjiir(‘d after a longer or 
sliorter course. Tough— that is, the spare, muscular — individuals with 
healthy internal visc-caa exhibit an espcicially favorable relation in this 
connection. On the other hand, the obese are especially threatened, as 
every experienced physician knows. Only too ollen have the friends of 
a (‘orpnleiit young man or a blooming, flourishing young woman placed 
too much dependcnc'e upon this <lmq)tive appciirance. However much 
tlu^ physician tries to .su|)])ress his anxious fears, he sees them confirmed 
over and over again, ;is such persons, when attacked with tvjJioid 
fever, do not hold out. They often exhibit unusually high and 
uiiinterruptcHl fever, and they are eiirly overcome by sopor, coin.a, and 
other severe symptoms referable to the centnd nervous system. The 
most unfavorable feature is the behavior of the heart, xvhich, often 
as early as the first week, exhibits signs of deficient power, so that 
the Qoiirse of th(» disc^aso is almost from the lx»ginning dominated by 
the signs of cardiac weakness. Upon this is dependent the fact that 
the typhoid bronchitis of the obese early attains a severe degree and a 
'vide distribution, and that a SfKxrial teiidcmcy to the development of 
pulmonary stasis and hypostatic pneumonia exists. 

Sex. — (General experience teaches that no material diflTerence be- 
tween the two sexes appears to exist in regard to the tendency to be 
u.ttackcd by typhoid fever. My own ex})crieiice, based upon a large 
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number of cases, agrct^s with this. Also with reference to the prog* 
nosls of the disease, no radical ditrercnee can be discoveriHl to exist. 
While Ijieberineister at Ihisle observetl a morhility of 12 per cent, m 
males and of 14.8 per cent, in females ; in the medical clinic at Munieh,' 
for the years from 1874 to 1877, on the contrary, the mortality 
among the males was considembly greater. tJoth also reports from the 
clinic^ at Kiel a mortality of 5.4 per cent, in males and of 4.5 per cent, 
ill females. 1 have j>ersonally found this relation to vary in diHonmt 
cities. Thus, at Ilamburg we had a mortality of l).^) per (?ent, in malifs 
and of 8.5 per cent, in females ; while our statistics at I^eipsic disclosed 
14.7 per cent, for the former and 15.2 per cent, for the latter. 

In certain cities and in certain classes of society, on the other hand, 
diffcrenc(js in nutrition, in mo<Ic of life, ami in occupation appear o 
cause appreciable diherences with regard to the character of the course 
and the termination of the attack in tlie two sexcis. In this connection, 
the important role tliat alcoholism plays in men is especially to bi? 
considered. In w'onicn, naturally — ^although tliis, on the whole, mak(‘s 
no im|)rossioTi on the statistics — the sexual functions arc of considerable 
influence. It has already been seen how greatly threatened are jiregiiant 
and puerperal w^omen attacked l)y typhoid fin er. Also during the first 
period of lactation tlie powers of resistance have appeared to me to lx? 
somewhat diminished, while at a later period of lactation otherwise 
w-on-(H)nstituted w-ornen react t(» the disease as those not laetating do. 

Age. — ^The diffi'rences dc})endeiit upon age are far more irngortaid. 
In general it may be said that the eoui-se and the termination l)e<M>nie 
progressively more imfavorabh; wdth increasing years, so that cluldren — 
except during tlie earliest period of life — u(‘Ciipy Ijy far the most fiiv<»r- 
able situation ; wdiih* as early as the beginning or middle of tlie fifth 
dec^ade the inflmmee of age begins to make itself iiuinifest. The 
mod('nite course of the disease (H»(;urs hetw'(jen th(j fiftenth and thirty- 
fifth yeJirs. Tlie so-called typieid picture of the disease is generally 
drawn from eases during this period. The peculiarities of typhoul 
fever in (Jiildren and those of the disease in advanced life deserve 
especial coiisidemtion. • 

Typhoid Fever in Childhood.^^ — ^Apart fmni the earliest period of 
life, Avhi(*h will n'ceive special (Muisideration later, (ihildren are not much 
less predis]>ose<l to typhoid fever than adults. This predisposition begins 

' BeeU, Dmfsch. Arch. f. klin. Mcd.^ Bd. xvi., xvii., xviii. 

* Tho personal experience upon which the following statements are based is derived 
from the records of 01 3 cases, and upon the careful observation and treatment of 29t> 
cases in hospital and private practice. 



VABIATIONS IN SYMPTOMS AND COURSE. 


3;ji 


rlowly to make itself noticeable as early as l>etweeu the fourth aiul the 
lifth year. A further «)nsklemhlc, and from this time on j)n»^ressive, 
increase in the morbidity |^c?nerally occurs b(‘tween the nintli mid the 
truth year. 

• AtlcMition riliould he called to the fact that the experienees of private 
praclico aud tlie statistical statements referrinj:^ to the ^^eiieral pojnilaiion 
jiro far more reliable in this connection than the «lala ohtaiiieil from 
ir(‘in?ral hospitals. Naturally, relatively more, children than adults are 
lr(?ated at home, and of those attacked, a (•onsiderable number in larire 
cilii‘S enter the eliildren’s hosf)itals. Accordin^dy, tli(! Jigures exhibited i)y 
the general hospital statistics are too low. 

Tb(‘ eliaraeter ol* the tlisease in children is, on the whole, milder 
than in adults. They are more resistant to the intoxiciition, and 
overcome its elfects more readily and more comjih'lely. W'ith this 
correspond the esp(?(?ially fre([iient abbn'viation of* flic dis(‘ase in cliil- 
ilrcn, particularly ol* its febrihj stage, and the much largi*r nniuher of 
recoveries, even in ])rotr;ietiHl, severe easi's. 

The ea.s(?s in which tlio tlisease is of shorha* diimtion manifest tliem- 
selves ill various ways. In a portion of the eases, tlie shorter iluratioii 
appears to be dependent ii[)oa the fact that the individual stage#, 
although tlu?y exhibit tluar typical develojmient, pursue a shorter 
<'ourse. A still larger number belong to the varieties of typhoid 
fever that have beiMi do-signated abortivy, niiUl and mildest, wbieh 
liave already l)tH.*n ade(juati?ly tleserilxHl. Cases of typical or greatly 
protnicted course are less common in children. 

With regard to the fidiriie symptoms, mid especially the height of 
the body-temperature, the curve appears iu general to ])ursue a some- 
what lowca* level. Tii gcaioral tlie elevations of the temperature are less 
in young children than in older ones. After the twelftli year of life, 
the curve, with relation to its form Jiml height, progressively approaelios 
that of adults. The temlency to a markedly remittent curve, which 
niako.s itself apparent in the cases of abbreviati^l <»ourse ami of moderate 
•severity, and espc'cially in those of protracted <'ourse, is noteworthy of 
typhoid fovor in ehihlriai. Cases, however, in whieli from the beginning 
tlie curve exhibits such marked and regular fluctuations as to be sugges- 
tive of malaria are distinctly less common in children than in adults, 
fhe older, particularly Knglisli and French, clinicians (Abercrombie, 
^Vendt, (.^hoinel, and others) early descrilu'd as infantile remittent fever 

•‘^ymptom-eomplex o<*ciirring, as the name suggests, preferably during 
<^hiI(lhood. This was at first considered a sjiecial disease, but was snb.se- 
t|uently rwognized, through the labors of 'raujiiu, liarthez and liilliet, 
West and Murchison, as typhoid fever of p(?euliar course. At that time, 
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when the real nature of infantile remittent fever was not niidcrstood, 
and also the abortive and mild forms were but imperfecrtly known, 
typhoid fever in children was considered rare. 

In contrast witli the usual behavior of tlie body-temperature, the 
pulse-rate is from the beginninfj: excc^edin^ly high, especially in eariy 
cliildhood. Only in ohler chihlron, after the twelfth year, does the 
pulse-frequency again approach that of adults. In such children 
dicrotism is occasionally obs<Tved in the course of the second or tlu^ 
third Aveek, while I have Avith only extreme rarity encountered this 
manifestation in younger children. The condition of the heart, of all 
the organs, exhibits most distinctly the greatt-r resisting poAA^r of tli(' 
chihl to the action of the toxins. Cardiac Aveakness occurs much less 
commonly, and only in cjises of especially long and scjvere course. 
Irregularity of the hcjirt/s action, as well as irregularity of the pulse in 
force and rhythm, is obser\'ed almost only in the cpiitc exceptional cas(^s 
complicated by endocarditis, myocarditis, or pericarditis. 

With regard to the manifestations on the part of the skin, especially 
the ros(‘ohe, they exhibit litfhi deviation from those in adults, l.know 
well that most divc^rsc sfcitements have lieen nuid(‘ by writers on pedi- 
atrics, so that, for instance, Killiet and Barthez consider thcmi as rare, 
while Taiij>in and others consider them as occurring with almost greater 
freqiieiicy than in later life. .. Probably these dilleren(*es are attributabh' 
to neei<lental local and temporal eomlitions. During some i‘pidemies or 
ondemies the roseolic a])jH;ar(Ml also to me? to be less ])ronoiinc«xl, Avliilo 
at other timc.s they Avere especially constant and abundant. If, bow- 
CA'or, I take the aA'crage of many yc'ars’ observation, I bclicA’c I am 
unable to appreciate any differciicie from the conditions in adults. 
Possibly it may be stated as noteworthy that the roseohr generally 
appear somewhat later in children, gcaierally in slighter or but moderate 
pn)fiision, but in indiA'idual instance's oftem more marke'dly devclojxd. 
I have beem struck, in a number of cbihlren betAveen the agejs of five 
,and tern ymrs, by the cspcenal size of the ros(?()he and their more marked 
elcA^ation above tlic surface of the skin, and by tlieir tendeiiey to bexMniic 
confliujiit. 

Almost the same that has b(!e?n saiel of the roseolae is apjdicfible also 
to siidamina. Particularly in middle childhood, bclAveen the fifth and 
tenth years, I lawe not rarely observed upon the chest, the abdomen, 
and down to the thighs, rather abiin<lant, in part eA'cn confluent, 
miliaria, Avith siibscepient eksejiiamation of the skin during eonva- 
lescicnce, the destpiamation being often of a bniniiy character, and here 
and there even occurring in sheets of considerable size. 
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Iknl-sores aro much rarer in wcill-nurstKl children tlian in adults. 
Xema was formerly noted rather frajuently as a cojnj)lieatioii, especially 
ill young children, wliih? at tlui jiresent day the condition is scarcely ever 
referred to. Uik)ii the tendency on the j>art of cliildren sutfering from 
typhoiil fever to pick at the nose and at tluj lips is d<»peiident tin? fact 
that ext(*nsivc bleeding lissures and cxcorialions covered witli crusts 
IhHiuently occur. 

The abdomen is more likely to be distendtHl in children, lint gtm- 
crallv only in moderate degrex*, and rarely so greatly as in adults, 
(’hildrcn complain more fnxiueiitly than the latter of abdominal pain. 
Vomiting and retching are not very rare* manifestations of tin* fust f(*w 
(lavs of the dis(‘aso in young children. With reference to the numb(*r 
aiul the consistency of the stools, the conditions in children exhiliit little 
])e<‘iiliarity. Possildy diarrhea is somewhat more eonstant than in adults. 

Distinct jicculiaritics exist, howeV(T, with regard to the serious intes- 
tinal manifestations of hemorrhage and perfomtivc ])crjtoiiitis. Doth arc 
less <r()mmon in children, especially in airly and middle childhood, than 
snmewliat later in life (Taiipin, llochcr, Rilliet and IkirtlK*/, iren(M*h, 
( lerliardt, Bialcrt). While among adults I. have at times encoimteriHl 
hemorrhage in 10 per cent, and even more, in children 1 have observcKl 
it ill only 1 per cent. Diedert also states that in a (follcction of 43o 
cases of typhoid fever in children he found intestinal hemorrhage in not 
<|ulte 4 per cent. Perforative peritonitis is eom[)aratively even rarer. 
This peculiarity finds a satisfactory exiilanation in the anatomic condi- 
t-iuns ill the bowel. In children the infiltmtion of the agminate and 
solitary follicles is in geiiend far less marked. AciMirdingly, sloughing 
and ulceration will occur under such eireumstanees more rarely, and, if 
at all, in slighter extent and to a lesser <lopth ; but, on the other hand, 
it iiiid()uhtc<lly more frecjuently hap|>en.s that tlie medullary swelling 
uinlergoes involution through absorption without disintegration. The 
mesenteric glands are also, in general, less markedly swollen, and only 
with extreme rarity arc found in a state of softening. 

The condition of the spleen €‘xhibits no material diilV'renee from that 
which occurs in mature life. It may pissihly hi* skited that enlarge- 
niont of the spleen at an early period — that is, lK*fore the bc^ginuing or 
du* middle of the second Avei^k of the disi^asc — is loss comnion in 
cliildren than in adults, and that it does not frefpiently exceed iiiodenite 
lu’ojiortions. In my experienc*o, actual jiersistimt absence of splenic 
• nlargemcnt or of the possibility of its demonstration has been rather 
icss common in children than in adults. 

Among affections of the respiratory organs, typhoid bronchitis does 
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not differ with reference to frequency and extent from that of later 
periods of life. In children also it is one of the more valuable diajf- 
nostic .sym]>tonis of the disease. It is associated nither frecpuaitly 
with atelectasis and lobular pneumonia, (specially in debilitated children. 
Simple and iiiflariimatoiy hy|K>stiisis of the lungs is, however, all the 
m<»re rare — a fact that sheds a strong light upon the favorable state of 
the heart-power in children that has ba*n repeatedly |K>intcd out. True 
lobar, fil>rinous pneumonia I have observed but exceptionally in chil- 
dren. Pleuritis and empyema also are, a(‘cording to the statements of 
most observers and my own experience, relatively uncommon. The 
same statement is applicable also to affections of the larynx, both simple 
ulceration of the mucous membnuie and perichondritis and ncci*osis of 
the wirtilage. As has been |)ointe<l out with regard to a considcjnibh* 
number of other (M)nditions, these laryngeal affections become somewhat 
mon^ fr<Hpiont ag:un in later childh<x»d. 

The symptoms on the pirt. of the nervous systcan usually vary in 
aceonlance with the sevi'rity of the attack. In mild and ev(.‘n moder- 
at(‘ly severe «ises tiny are r<»latively slight — ^generally far loss nj^rkf'd 
than in adults. Fu the (»arly peruMl the children arc ill-tempered, 
irritable, and laerimose ; they subsequently be(H)me dull, apathetic*, and 
more* or less stupid. Tlu* severe cases, howevcT, sometimes set in with 
convulsions, and even during their course, es])(H;ially in older children, 
often exhibit alarming symptoms. Among these symptoms, seven* 
headache, rigi<lity of the n(*cd\ and back, genend hy])erestlu‘sia, with 
sluggishness, dilatation, and even inequality of the pupils, and profound 
stiij)or progressing into dc<‘p troina, should especially be mentioned. 
Nervous S(*(pi(.*ls, siudi as S])inal affections, neuritis, and cerebral disturb- 
ane<s, esp<*fMally psychoses, are, on the other hand, c*)mparativ(‘ly rare 
ifi children. Ncuralgk? disorders also — for instance, the clistressing 
pains in the heels and toes so frequent in adults — liave piaetieally not 
c‘omc under my observation in children. llefercMice may here be made 
again to the as yet imexplaiiuxl transitory aphasia (pp. 270 and 27(1) 
occurring almost ex(dusiv<dy in childhood, which, although mentioned by 
earli<n* obfXTvers, has recently bc«n s^ain pointed out, particularly by 
Gerhardt (Clarus Diss.) and Kiihii. 

With regard to the <Y)n<liti<in of tluj organs of sfKxa’al sense in c^ase^s 
of tyjdioid fever in childhood, little is known, so far as Iain informed, 
with regard to the* eyes. Typhoid affections of the ear, both those ot 
nervous origin and those associated with affections of the nasopharynx 
and F^iistaehian tube, appear to be not less frequent than in adults. 

The kidneys are comparatively resistant during childhood. Fc.'brilc 
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albnniiniiria is distinctly less common at this time, and, if present at 
all, is slighter and of shorter duration. Actual nephritis api)ears to 
octal r but exct^ptionally. I have personally observed no case of the 
kind in a child. The diazo-reiiction of Ehrlich is, apparently, almost 
never absent in childhood — a fact to which, in view of the limitatifins 
previously mentioned, not inconsiderable diagnostic signifK^ince is to be 
attached. 

The duration of typhoid fever in childhfiod is, as has been previously 
indicated, on the whole, shorter tlian in adults. UndoubtcKlly, the mild 
and abortive cases are even more (jommon in children ; and the well- 
dcvcloptid cases of severe onset generally terminate e.‘irlier than they do 
in later life. The abbreviation affects all stages of the disease, both the 
febrile pericKl and coiivafescenc(‘. The febrile period in well-developed 
cases is likely to be shortened at times in all its stages, while at other 
times only one or another stage is shortened, esp(‘eially that of ascending 
t(iinperature or that of defervescence. It is interesting that the duration 
of the fiiver in well-marked oases appears to be shorter, on the wliole, 
the younger the child. In children below the age ()f six years the 
duration much less commonly exemis thret^ weeks than it does in older 
children ; and even in the latter, <liffereuc(\s in relation to age are likely 
to make themselves distinctly manit(»st in the manner indicated. 

'fhe following table, Ixised u])oii the (*ases observc^l at Hamburg 
from 1886 to 1887, is most instructive. Of 118 children b(*twceu the 
ages of two and fourt(x*n years, the duration of the fi'ver was : 

•J to 5 )’ear8. C t^) 10 years. 10 tn 14 years. 

Up to 121 (lays 92 per cent. 71.8 per cent. 00.8 per cent. 

Uotwoeii 22 and .'53 days . 4 18.0 “ 23.7 “ 

More than 3.3 days ... 2 ** 7.7 “ 11.8 “ 

'fhe shorter duration of the fever, the gre^ater nvsistance to the action 
of the toxin.s, and the lesser fretpieney and severity of comjdicutions are 
responsible for the fact that con valcst^ence is in general coinj)lete<l earlier ' 
in cJiildren than it i.s in adults. This appluvs not onlv to restoration 
<»f th(i structure of the affected orgjin.s, but also to restoration of the 
lormer state of nutrition, esjiceially a iH}tum to, and not rarely even an 
inerense beyond, tlui former IxMly-wcnglit. With rcf('r('nc(» to the latt<T, 
tliildrcri exhibit a peculiar relation. After severe and moderate* attacks 
they lose flesh in the febrile stagt* with comparatively gn*at<*r raiiiditv, 
nnd ill genend in somewhat gn^ater degra; than adults, but even in 
tlx; worst cases they do not suffer the extreme loss of W(*ight that 
<‘eoijrs in the latter. While the greatest loss of weight that I have 
chserved in severe cases in adults was in one instance 32 per cent., 
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9 |)cr cent, was tlic maximum cncoimtcrc*d in cliilclren under the 
of twelve ^ears. On the other hand, the ininimiiiii loss of weight 
ohservcMl in children Mith severe and moderately severe attacks Avas 
2J) per cent, of the body-weight, and the least among adults under 
the same eircuinstanees only l.o per cent. 

Tlie general rule, that relapses are likely to be the more frecpieiit 
the younger tlu^ pati(*nt, is applicable also to ehildhcxHl. I'lie tendency 
to recrudescrenees and relapses is, without doubt, more ])ronounecHl at 
this period of life than in later years. Exceptional contradietorv 
statements are bast'd (hither upon ttx> small statistics or upon exceptional 
epidemics and endemics, Avhieh, as a matter of fact, may occasionally 
exhibit a deviation from the rule. 

» 

Thus, in Hamburg, in the year 1887, although I observed not actually 
fewer relapses in children, the pt^rmitage of relai>ses was, nevertheless, 
dispro)>ortionately lower than in adults ; while the figures for the year 1880, 
and those for fourteen years at I^ipsic, agree Avith those that I belie v(i to 
represent the usual state of affairs. There oceurred in Hamburg in 1880; 
Rcla|)ses in adults in 13.4 per cent. ; in children in 19.5 i)cr cent. ; in Leij> 
sic, relapses in adults in 12.5 per cent. ; in children in 19.1 per cent. 

It is iiiten'Sting that even in relapse's in children the preponderant 
occurrence in the female — which almost constantly occairs in adults — 
is at times distinctly cxliihited, as the following statisli(*s of Hamburg show: 


Boys. (lirls. Total. 

Kclsip^s, 1880 l.'i.S piT (MMit. ‘J?».8 per (rPnt. 10.1 por offnt. 

Kelapscs, 1887 11.0 “ 15.0 “ 13.4 

A fatal termination of the disease in cliildlnxid is, in general, less 
fniquent than in a<Iult.^, as is almost obvious from all the foregoing 
observations. 

All estimates based upon large statistics confirm this. In Hamborg, 
for instance, the mortality among adults in the year 1886 Avas 11.5 per 
cent. ; that among chihlren, 7.3 j)cr cent. In the year 1887 the mortality 
among chihlren was 6.8 jier cent., Atitli an average mortality later in life 
of 8.8 per cent. 

If these conditions are scrutiniml somoAvhat more carefully, the 
remarkable fiict will become apparent that this low mortality applit‘f^ 
especially to children up to the tenth yt'ar. Er«)m th(i tenth to the 
fourteenth year the mortality approximates that of the next age-period 
— fn)m fifteen to tw^enty. 

A tabulation of the related figures from Hamburg shows : Between the 
second and the fifth years, a mortality of 4 per cent. ; sixth and the tenth 
years, 6.^ per cent. ; eleventh and the fourteenth years, 8.1 per cent. ; 
fifteenth and the twentieth years, 8.7 per cent. 

^n infantSi and in general during the first two years of life, up to 
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the thii’J, typhoid fever appears to be distinctly less cx)mnioii than in 
later childhood. It is true, fis has been seen, that intra-literine traiis- 
niission may take place, although this, in relation to the number of 
lv[>hoid mothers, is to be considered as most ex'ccptional, and is depend- 
ent upon certain definite conditions. I have often seen infants and 
(‘hiUhvn between one and two years old remain healthy, in spite of con- 
stant and intimate association with a typhoid mother. A final opinion 
;is to the relative frequency of the disease in the earliest years and in 
later childhood is, naturally, not to be formcMl from ordinary stsitistical 
Jiita. The picture of moderate and mihl attacks in iniants is so entirely 
iinc(*rtain an<l iIl-d(*fin<Ml that inoixi cases are certainly overlooked at 
this pcrioil than in later childluMHl. 

Conclusions liascd upon large statistics may he reac^hed from I he reports 
of the h'lizahelh ami Ohlenhnrg Chihlreifs Hospitals of St. l^itershurg. 
In the former there were, from the year 1844 to I8!)(), doO l cases of ty])hoid 
fever among 302,370 chihlren treated in the dispensary. These cases are 
(livisilile ai^conling to age as follows: 

!-»'» Mitnths. 6-l‘2 Months. l-2Yftara. 2-r» Vcrirs. Over livn years. 

9 0.‘J<i poret. So -0.99 per ct. 17a - -4.94 per c f.. 1481- —l-J.:’. per ct. 1800— ol.a’por ct. 

In the outpatient service of Itaiiehfuss at tiui Oldenhnrg Children’s 
Hospital there were, among 77,073 si<?k elnldren, 047 with typhoid fever, 
of the following ages: 

l-fi Montlis. 6 1‘J M<mths. 1-2 Years. 2-GYcnrs. Over si. \ years. 

2 - 0. :j I per <;t. 5- 0.77 per cl. 14— 2.15 per ct. 213 -32.9 per c^t. 41.3 — G3.S per 

Ollivier* had aTHong 611 cases of typhoid fever in children onlv 3 
iimlcr the age of two years. My own ])atients were nine and eleven 
nmiiilis and one and three-quarter years ohl respectively. 

The clinical statements that have hitherto been made with regjird to 
typhoid fever in infants arc lutscd cspet;ially upon severe wcll-dcvclopcd 
cases. Also, my 3 cases of that chaiiictcr, the only certain ones tliat 
I have seen, pursued a severe course, 1 terminating fatally. ]Mi)d- 
eralely s(?vere and mild cases have been reported l)ut (‘xeeplionally. 
Among these belongs the. well-known observation c)f (Jerhardt'* of a 
ol typhoid fever in a child three weeks old, j)i’ol)ably infeet<‘d 
within tlie uterus from the mother. 

I lie lieginning of the attack of typhoid fever in young children 
^’’in hut rarely he determined even in well-marked eases, ]>iT»hahly even 
commonly than during the siibscnjiieiit years of life. Only exeep- 

* Ijer.ons cfm. sur lea mal. de I'e^ifanr^. ^ 

Ihrndh. d. Kbiderhrankh.^ B<1. ii. In this bf)ok th(5 earlier literature of tj^phoid 
in infancy has been carefully collected. 

22 
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tionally in young cliiklrou does the disease aj)j)ear Ui set in abruptly 
and the fever to rise rapidly. When it has been i)0ssible to observe 
the initial stage, tlie curve generally was step-like, indeed soiuc\rliat 


])ay of the dii:i(‘ase. 



shortened, as in Gerliardt’s ease. Also the fastigium, and with it the 
entire lebrile period, ai)pears to be generally of relatively short <lnratioa, 
although (‘xee|)tional (?ases have been observed that were protraet(;<] for 


Day of the diseusic. 



as long as twenty-seven and even thirty-one days before defervescence 
occurred (Filatow ^). It is noteworthy that in severe cases of tyt)hoid 

' Vorlcmyigen ubrr Acute infektiouakrankheiten itn Kindcsalter. Translated int«i 
German from the second Kussiun edition, Vienna, 1897. 
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(ov<‘r in infancy the tonipemture is high at tlie fastigiiini, in gcii- 
oral liigher than during the succeeding years, and the tenij)erature-eurve 
likelv to rescml)le that of remittent continued fever. In the p('riod 
nf deferYcscence the ty])e of steep curves not rarely makes itself niani- 
also in infants. As an illustration, I pres(*nt the curve from a child 
one and thn'c-quartiM' years old under my <‘are (Fig. 33), and one from 
a. liiile paiient of Filalow’s (h'ig. 34) eight months old. 

'flic pulse is as would he anticipaUxl, remarkahly frequent and 
variable in eases of lyphoul fever in inlaney, Avithout the numh(‘r of 
])iilse-l>eats being in itself of es|)ecial prognostic signilieanec*. Kniarge- 
iiient of the sjdeen is generally, allhough not constantly, demons! rahle ; 
bnt, on account nf the frequency of its occiiiTcnce in coniu'ctiou with 
all |)ns>il)le conditions during early childhood, it is in itself of much l(‘ss 
diagnostli^ imp(»rtancc than in later years. lios(M)Le appear to l>e g(‘ncr- 
allv few in number, and are oftener wholly absent in young trhildrcn 
than in older ones. In om* of my cases — in a chihl elev<‘n mouths old — 
wliiih was under clinical observation irom {\ui v(‘ry beginning until its 
faial termination, and was examined anatomically after <leath, roseohe 
were ai no time demonst rabk^ Exceptionally, howevia’, they hav(^ b(‘(‘n 
found in great profusion, as, for instance, in ( hahardt’s case. 

'fliin, waterv stools ap|)ear to be quite frecjiKait — more* constantly so 
than in older children, d'lu* daily number of stools is at the saiiu* time 
comparatively small, and this fact may be a guide in the ditlenmtiatioii 
from other conditions of early childh<M)d which are attended with diar- 
rhea. Tin; iiu'teorism is sai<l by almost all obscrvm’s to lx* slight. Oiuj 
<»f my cases — in a child eight months okl — in whic^h n^coveny ensued, at 
inic lime throughout the entin? course of the disease exhibited distention 
of th(^ abtlomen. 

Vomiting is j>artieularly fr(‘quent in the initial stage and at its 
inception. Also, <luring the further course of tlu» disease it is often 
repealed. In association with th(‘ rigidity of tin; neck and l)ack, Avliich 
not rarely j)rcse.ut ln)m the* beginning of the fever, the crying, and the 
twiti^hing, increasing to lh(» ])oint of eoiivulsions, it is Avell caleiilaUHl to 
cxcitc suspicion of meningitis, which is the disease most freqiunitly <‘on- 
lounded with typhoid fever in early eliildliood. AV’^ith the ]>rogres.s of 
the fever, and at the fastigium, these symptoms usually subsidi.*, to bo 
rc])laeed by more or less marked stupor and sopor. 

llronchltis appears in geiuM-al to be mild in infiints, Avhile lobular 
pi^cnruonia is particularly fre(pient, and is one of the common direct 
CMiises of deatli. 

fhc duration and prognosis of well-marked ty{)hoi<l fever in infants 
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are <Hstinotly uiifavorablo in comparison witli those of tlie sncfccdiii^ 
years, and arc the ^raA’(*r, apparently, the younger the <*hild. Marfan ^ 
estimates the mortality in i*arly childhood at 50 per cHMit. In addition 
to l)roneh(»pn(nimonia and severe toxemia, wliich arc by far the most 
fre<picnt caiis(\< of death, perforation ol‘ the bowel (Drewit) and ulcera- 
tion of the larynx (Lewy) exceptionally act as direct (*ans(*s of <h‘ath, 
evcai in the youni^est: children. 

Typhoid Fever in l.ater Life. — As early as the fortieth year of 
life the slighter suseeptil>iliiy to tlie dist'jise l)eeomes a|)]>art‘nt. The 
pn'disposition still fiirtluT diminish(‘s alba* tin* iifti(‘th y(‘ar, so that 
typhoid fever in old agi* may r(‘ally be designated as a rare oeenrrenee. 

Among 530() eases of typhoid fever observed at Leipsie and Haniburg, I 
found 177 between forty and tifly years of age ; 41 between tifty and sixty ; 
14 l)etween sixty and sevonty ; and o over seventy. There were 
betwei*!! tlic ages of tifl(*eii and twenty -iive years, however. 

4'he inthienec of later life with r(*f(‘n‘m*i* to tin* eonrst* and the 
jirognosis <d* I he <Hs(‘asc is (‘xeO(‘<liiigly nnliivond)le. ^\s (*arly as the 
second half of tin* i'onrili decade the <lis<•as^ in its g(*neral eonrse, or in 
rc'lation to special featur(‘s, is likdy to assume a serious and ev(‘ii an 
alarming eharaet<T. Aliovc* llu* hn'tieth year the nnuMality iner(‘ases 
enormously, so that in tin* y(‘ars helween fifty and sixty il reaches 
from thr(‘(* to livt* limes that hetwec'ii lil‘te(‘U and tweuty-fivt*. 

The mortality in llainlmrg in bS<S(.Ul 887 was, in the age-period from 
twenty-one to twenty-five, 7.7 ]»t*r (cnt. ; twenty-six to tliirty, 1 2.3 ])er cent. ; 
thirty-one to thirty-five, .11.5 percent.; thirty-six to ibriy, J 4.9 per eetit. ; 
forly-one to forty-live, 18.5 per cent. ; forty-six to fifty, 21), 1 per cent. ; lifly- 
onc to fifry-live, 23 per cent. : iitly-six to sixty, 37.5 per cent. 

The siatisties of the eliiri<* at lA*ipsie (1880-1893;, with, it. is true, 
a higher average nnn’tality, di.^elose similar relations. The m«)rtality was, 
in the age-jieriod Ironi Iwiaily to twc*nty-four, 13.8 per cent. ; twenty-live 
to twenty-nine, 12 percent.; thirty to tliirty-fi)iir, 15 |)er cent. ; thirtylive 
to thirty-nine, 28.3 per cent. ; forty to Ibrty-fonr, 29.2 per cent. ; forty-live 
to forly-nitie, 31 per cent. ; fifty to iifty-ninc, 40 ])er cent. 

In the majority of eases in .^cnile iinlividiials the b(*gimnng of the 
attack and tlic ascent of tin* fever arc gradual. Wheat the heginningol 
the febrile jxirmd is atteiidetl w'ith chilly sensations, tln‘s(* are likely te) 
(ieensist geiK'ndly in repe*at<*d chilliness, only ((iiite rarely (*onlin(.Hl to a. 
single? chill ; in the* latter ease* tlie course is nsnally abnormal in e>the'r 
respeeis also. 

The further evolution of the entire clinical pieitnri* is marked by 
the evidences of k:\s.sen(‘<l jiowers of resi.stanee of the senile body to the 

* Traite. dfs maladica Venfance^ 1H07. This work contains also numerous 
liihliograpliie refeu*t?iict:s, espocieilly to iffciint French luiblicatiuiis. 
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intoxication. In marked (contrast to the ]>eriod of youth, this lowered 
iO'istain*e i.^ fre(]uently exhibited in tlic general eoiidition, and particu- 
larly in the condition of the nervous system. Grcjit pmstration is 
jircsent from the beginning. Among the special nervous disturbances, 
symptoms of exeitenicut are much less frcijuent than those of depression. 
The ])aiients become stupid at an early period. Not rar(*ly tluiv are 
profoundly soporose or deeply eomatoscj at the beginning of the second 
\V('ek. At the same time, or a little later, great asthenia, accompanicHl 
by tremor, subsultus tendiniim, and tloetitation, sets in. The patients 
under such circumstances are restless, often wholly sleepless, but gener- 
ally without severe delirium. I^illid, with relaxed ieatures and half- 
o|)(‘n eyes, murmuring feebly to themselves, they occupy a ndaxed dorsal 
decubitus, the picture of the adynamic febrile course of earlier writers. 

Tiiis character of relaxation or adynamia is exhibited in the course 
of the fatal cases, as well as in that of the s(^v(M'e cases that eventually 
terminate in recovery. The latter are generally unusually long in dura- 
tion, not alone Avith reference to the febrile stage, but in eom])aratively 
still greater degree with reference to the stagi^ of convalescence, 'fhe 
lever, und(‘r such circumstamres, <loe«s not, in tlu' majority of cases, 
attain the same height as is likely to be attained in severe cases during 
lulohseence. On the contrary, the temperatnr(*-curve is vc^ry Irequcntly 
observed to ])ursue a relatively low level, just as the all'brile (lascs of 
most severe course, as was previously mentioned, principally occur in 
‘lebililntcd senile individuals. In addition, the form of the curve is 
far more frequently irregular, marke<lly remittent, at times int(‘rinittent, 
ami marked by attacks of true or false colla])se than occurs at. any other 
time in life. Often I he stages of the disease are im])erfeclly, if at all, 
marked in the temperatunMairve, so that neither tin* step-lik(> ascent at 
the l)eginning, nor the* continuance of a eonsidenible average' elevation 
ol ienipenitiire in the severest period of the disease', nor yet a marked 
stage of steep curves, is present. Not a few (;ases, on the <*ontrarv, 
pursiK? so anomalous a course that the form of the curve furnishes 
no diagnostk? information whatever, but rather may lead to incorrect 
eomrlnsii>ns. 

T he slowing of the pulse, which is so frequent and chara(‘t eristic in 
young vigorous indivulnals, is extremely rare in the aged, and in my 
<‘X|M‘ricnee almost only oeeiirs when the simile charaetcT of thi' disi'aso 
IS also less marked in other n'speets. The pulse in ehlorly individuals 

on the contrary, usually frequent from the outset — on thi' avei'agc 
l^iore so than the lu'ight of the temperature warrants; and, what is 
uidicativc especially of a mjirkcd toxic etlbct iqioii the heart and the 
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vasoniotors, is IIk^ fact that the pulse is early of low tension, iri’ccjular 
and, when arteriosclerosis is not prcscait, is soft, hut seldom dicroti(\ 

The cardiac weakness that so early appciirs in the forejjrouiid is also 
responsible in consideralde dc'^reo for the state of the res[)iratory orj^ans. 
On account of the impaired proj)iilsive power of the right side of tin* 
heart, the typhoid bronchitis cfirly attains a considerable degree of 
intt?nsity and extent. The ass(K‘iated hypostatic congestion wliich, in 
comparison with its frerpiency in early life, v(‘rv commonly occurs in 
elderly persons, is <lependent njK)n the same cause. The onset of this 
hypostatic congestion constitutes one of the indications of a fatal ont- 
(*ome in s(?nih', typhoid fever. The iH^eurrenct^ of bronchopneumonia is 
associated with the prevalencx^ of bronchitis, and occurs with almost 
equal frequency in childhood and in later life. Klderly patients suiler- 
ing from tyj>hoid fever arc not less frecjuently attacked by croupous 
pneumonia than youngi'i* patients, while {)neumonia due to str(qito(‘i)cci 
aj)p(*ars to me to occur more frequently in tla^ fonn(a\ The greater 
tendency to gfiiigrene and abscess in associatitm with pneniiionia in older 
patients is noteworthy. That the chmnic bronchial and pulmonary affec- 
tions often existing in old persons before the development of the typhoid 
fever give to this disease a grave aspect nmis scanx'ly be especially 
])ointcd out. 

The anatomic and clinietd man ifestut ions on the part of the intes- 
tinal canal exhibit no radical differences from those in other adults. Tins 
is applicable especially to the numbc?r ami the character of tlie stools. 
The meteorism, which n<jt rarely is marked, s(4s in relatively early. In 
contradistinction to the conditions iu childhood, elderly individuals — 
and this apjdics esj)ccially to the period between the thirty-fifth and the 
fortieth years — exhibit a somew^hat greater tendency to intestinal hemor- 
rhage. Elderly persons also succumb more readily to this accident. 
Even slight hemorrhages that would exert scarcely any, or but a transi- 
tory, influence upon younger persons, constitute a source of considerable 
danger for oklcr ones. Perforative peritonitis appears to me to be, on 
the wdiolc, by no mcjins more frequent in advanced life, but rather less 
common than during ad<)lescenco. 

The increased difficulty in the diagnosis of typhoid fever in eklorly 
persons, in consequence of the variability and irregularity in the fever- 
curve, is still further augmented by the state of the spleen and the 
roseola?. Enlargement of the s])leen in eklerly persons is, on thewdiole, 
distinctly less c<nnmon than at other porimls of life. In none ot these 
ejirlier peri(»ds have I observnl tf»tal absence throughout the entire 
course of the disease nearly so frcHpiently as during the later periods of 
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Jiiv. Exporioiicc at the «autop.sy-tjiblc aHV>rds a(le<piate explanation 
for this. The involution, of the orgjni a.s??ooiated with advaneed life, 
anteecdcMit disease of the sploc?n and its cjiipsule, extensive or multiple 
cieiitrieos resulting from inlarets, diffuse eonnoctive-lissue hyperplasia, 
and perisplenitie thielvening of the eapsiile are all to lx* nu'iitioiifxl espe- 
ciallv as faelors whi<*h explain the infro4[ii<Miey of splenu^ cnlargenient. 
If thes<* ])rev(‘iit tlx* oceurrenee i>f eiilargcaneiit of the S|)lcoii in a por- 
tion of tli(i eases, the <liiK<Milty in the deinoiistralion of the* enlargement, 
even when it exists, is still furtlua* inereased hv dis|)laeeinents and adhe- 
sions, d(*pondent upon <lisease at an earlit*!* jieriod in life, whieh natnndly 
;iro nion^ eoinmoii in older individuals. Also, the ran* (*as4*s in whieh, 
i\{ the height of the disease, i have ol)sc‘rved anatomieally entire inex- 
plieahle al)S(*nee of cnlarg(*ment of the S[)leen, oeonrred almost solely in 
elderly ])ersons. 

\\’hlle the typhoid roseolic do not, in iny experi(‘ne<*, oeeur less eom- 
nionly in advaiiee<l life, the eruption is, on the whoh*, less jirofiise, and 
often extends over a shorter perhxl of time. In addition, the indi- 
vidual rosoolso are, in general, smaller, less bright in eolor, and of 
shorter ^luration — jKjculiarities that are apparently assoeiattxl with the 
senile altenitions in the skin. The same explanation [)robably also 
lndds for the h?ss eommon appearances of sudainina, and, conversely, for 
tiu* gn^ater tendency to bed-sort^s. 

With regard to the changes in the kidneys, typhoid la^phritis ap|K>ars 
to MIC to l)e distinctly less frequent; while the occairrenec and the 
syinplomatology of febrile album imiria exhibit no differentres from those 
of the same condition at other times 4)f lift\ 

With reference to typhoid fever in the agwl in gcmtnnl, it should be 
emphasized that in the (W'cnt of rc*eovery it has the most fre(|nently, of 
all flu* varieties, a long-drawm-out and protraete<l course. Severe coin- 
l>lic‘ations are not numerous or diverse, for the simple reason that aged 
persons almost always succumb to the first tliat appears. Of the special 
varieties of the disease previously mentiou(*d, the hypeipyretic and the 
lioinorihagic forms are distinctly less common in later life. The ])re- 
)>orulcrant early involvement of particular organs, giving the disease a 
•‘^pccfial chanietcr, appears also to be less frecpiont. Cases that coidd be 
desigiuited nephrotyphoid, meningotyphoitl, or pleurotyphoid have in 
my experience but rarely occurrwl in older j)orsons. Pneuniotvj>hoid, 
however, appears to me to be not less common than during adolescence. 

AVith reference to relapses and recnideseenees, it is notew’orthy that 
their frequency diminishes distinctly wdth increasing years, but their 
prognosis is far more grave than in younger individuals. That death 
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occurs at a a)mparativcly eariy period is in no small degree due to the 
les.s(‘iu^<l Ixxlily rosistaiice. Ihit, on the other haii<l, denth may often 
occur in elilerly individuals after atta<*ks which were iu themselves 
apparently not severe, hut which were of unusually long duration. 
The impression is giiiiuMl that sncli patients are no longer able to resist. 
The incomplete, mild, or ahhreviatiHl attack — mild typhoid h^ver, abor- 
tive typhoid fever, etc. — doubtless occurs also in advanced Viih. The 
exact rclatiofi its lre<picncy bears to that during earlier periods of life is 
unknown to me, and, so liir as I am aware, has not yet been determined. 

RECRUDESCENCES AND RELAPSES* 

In cases of lyplioal fcv(‘r of any variety or (bourse it may happ(Mi 
that before the onset of final coiiv'alcscM'iice there may oexair, without 
any other geneml or visceml diseas(', <mce or (*ven s(>veral tim(?s, 
febrile states whose course* and associated phenomena may more or less 
clos(ily resemble those of the primary fc'brili^ j)criod. They are desig- 
nated, for obvious reasons, as relapses, if the first period f)f the dis(‘as(! 
is se|)arated fn)m the renewed ('levation of temperature by a corn])let(‘ly 
afebrile interval, and as recrudescences, if* tluj reasceut o<*.(*urs during 
the period of involution, before tlu> d<‘<*lining temperature has com- 
pletely i\*turiied to the normal. 

Clinically and anatomically, relapses and recrudescences represent 
recurrences, in more or less (rompleh* degree, of the* typhoid morbid 
process. As to the (picstioii whcthc*r they an; to be altribubMl to 
renewed infection or to a revival of the priniary pnx^css, it may lx* said 
that at the present time it has been definitely scuttled that they arise in 
the latter mann(*r. ITjidonbtedly, their development is to Ixi attrilailed 
to tlx^ re-entranee into the eiivulatioii of living typhoid-haeilli which, 
after the primary attack, were left hehiinl in various organs; and asso- 
ciated with this more or less complete rediwelopnient of tlxi local and 
g(‘neral typhoid lesions wnrs. The patients then again «*xhil)it f(*ver, 
often in a most chanicteristic manner, with re-cnlargement of the spleen, 
ros(‘ohe, m(‘tef)ris!n, and <liarrlu*a, ami, in fatal (lases in which post- 
inort(mi examinations arc iiiach*, newly d(n'elop(!d specific intestinal 
lesir>ns, es]H‘eially rc<‘ont. intiltralion of Pey(‘r’s |)atehos, are foniul in 
addition to the healed lesions. 

As litthi of a definite nature is as yet known with nhTenee to the 
manner in whI<*Ji the typhoid virus is ixitaiiied and the organs that are 
especially to lx; t;d<en into consideration in this eoiiiiection, as Avith 
regard to the manner ami the sj)ecial conditions under which the bacilli 
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gain entrance into the bliKxl. Probably the .spleen, together with 
tin; lvini)li-glan(ls and bono-rnarrow, and possibly also the gall-bladder, 
play an important rdlc in this eonncetioji (see p. 207). 

J^'roiii the course, and especially the severity, of tlie primary disease, 
no (Mrtielii.'^ion can l)c drawn as to the ])robability of the oecairreiiee of a 
relapse. Apparently, the predis]>osition to relapse is even greater in 
tlie luildcjr than in the seveixa* aises. In my (;xi)erienee, only from 25 
to ;>5 per <ient. of relapses 0 (?eiir after severe pi*imary attacks, while all 
otliers follow moderate and mild attacks. It is (piite common lor 
aly|)ical wises of typhoid fever — the mildest, abortive, or ambulatory — 
to be followed by .severe, long-continued, and well-developed rela])se.s, 
so rharacteristic that tlu‘ previously unciTtaiii diagnosis is first made 
positive by them (seii b'ig. :]G). 

Onr Leipsie statistics show that of 210 relapses, 75 per cent, occnrroil after 
moderate and mild attacks. Also, Zienissen observetl among lOtS relapses, 
unlv 28, thus about one-qiinrtcr, following .severe attacks. Goth arrived at 
similar results. That this relation may he altered at times in some cpi- 
ilenii(\s i.s shown hy my Hamburg statistics, ac(H)rding to wliicli 2oG relapses 
were oliscTved after severe, and 2(>0 after iiiihl, [ndinary attacks. 

It has been .seen that for the rwognition of a rclap.'^c in the .strict 
souse of the word an actual atcbrilc period mu.<t have intiTvened between 
till* termination of the primary attack and the beginning of the secondary 
elevation of temperature. Natumlly, this Interval is not iux*e.s.sarily 
mcjisnred by days. Undoubtedly, from twelve to twenty-four hours 
m;iy even .<uHiee, and therefore it is (piitc obvious that there exists only 
a gradual transition, and no ess(‘iitial dilferenee between that which is 
d(signai(‘(l as a recrnde.s(*en(ie and that whieli is designated as a ndap.se. 

Tlie time tliat elajisos between the |)riinary attaidc and the beginuing 
of t.lu^ relapse is extremely variable. No relation between tlie duration 
of this interval and tla^ eliara<*tor and severity of the |)rimary attack 
can lx* dernon.strated. In my exp(*rien<*e, wlu<*li <M)im*i<l(js with that of 
most observers, the largest number of relapses oeeiirs before the foiirleenth 
to seventeenth day aftiT the primary deferveseenei*. Within this limit 
tlu; duration of the afebrile period is (piitc variable*. The beginning oi’ 
tlic lelapse is likely to lie scnnewlmt l(*.ss eomiinm during the first. f(‘w 
idebrile days, while after the thinl or the fourth day the oii.set is 
obs(‘rve(l almost as frecpuaitly as on the .‘^nbsetjiieiit days. About 10 to 
1^ ]Wir cent, of relapses begin aftc?r the seventeenth day, and the 
inajority of tlm.se occur before the thirtitdli day. Kveii after this 
int(*rval, liowever, r(*laps(*s may exceptionally oecair. The longest 
O^ne that I have ob.scrved to elap.so before the onset of the relapse 
^’as /ifty^tlirec days. 
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Before considering the clinical symptoms of relapses and recrudes- 
cences in detail, it may be stated in general that with njgard to course?, 
duration, and severity, they vary almost as much as do(?s the primary 
attack. It has been seen that the latter is, in the large inajorilv of 
cases, unattended with slight or no manifestations iluring the period of 
inculcation. With this lact corresponds the coininon view that the 
afebrile interval up to the beginning of the relapse is geiiemlly free from 
any symptoms that might point to the impending condition. To this, 
however, there are sonu? ex(H*ptions which are of diagnostic, importance. 

Attention was called sonu* time ago by (ierhardt^ to one fact that 
I can completely verify — that is, the incomplete subsideiujc of the 
enlargement of the spleen after the primary defervescence. So long as 
the enlargement of the spleen has not disappeared, the physi(*ian is not 
relieved from anxiety with regard to a relapse. In the overw’helniing 
inajority of such east's he w ill, on the contrary, observe its (M?(?urrence. 1 
believe also, however, tliat careful attention should be given to the state 
of the temperature and the pulse during convalescence wdth regard to 
the same {)oint. I have pointed out that after all severe and moder- 
ately severe, not rarely after even apparently mild, cMises, the tempera- 
tuixj falls soon after defervescence, not oidy to the previously normal 
level for the individual, but for a certain time even below this. Well- 
marked crises in which, after dcfcrv'cscence, the course of the curve 
does not become subnormal are not to be (Considered as cc^nclndcd, but, 
on the ('ontrary, the jKjssibiliiy of an impciuding relapse should be 
suspc(?tcd ; and the suspicion should be stronger if the temperatun? at 
this low' level exhibits causeless, abnormally marked, daily fluctuations. 

This premonitory character of the temperature in the foce of an 
impending relapse is almost always associated with a similar j)eculiarily 
of the pulse. It is likely under such circumstances, in spih? of per- 
fectly (juiet, careful behavior on the part of the patient, to exhibit, in 
addition to relatively great frequency, more frequent and unusually 
marked fluctuations. 

If a large number of curves from cases of relapse are analyzed, it 
wdll be observed — ^as appears to me not to have been sufli(?iently empha- 
sized heretofore — that in the majority this peculiar premonitory char- 
ac^tcr of the pulse-curve, which is analogous to that of the temperature- 
curve, is present in more or less distinctly marked degree. Even 
the cuscs in which, in spite of a subnormal course of the temperature 
after the primary d(?ferv(es(.?encc, relapse occurs, the onset is frc(piently 
preceded by the important diagnostic character of the pulse mentioned. 

' Deutsch. Arch. f. klin. Med,, lid. xii. 



Fig. 35.— Temperuturc-chart from a scrvaut-girl, twenty-eight years old. Relapse lasting twenty days, occurring twenty -six da 5 's after defervescence. Premonitory 

^actuations in pulse and temperature. 
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Bay of the disease. 








Day of the disease. 
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If this be compare<l with the mthcr rare cases in which it was j)ossible 
to make observations of tlie pulse as cjirly as the period of incubation, a 
striking coincidence of the pulse-tiiuang Ix'fnre the beginning of the 
primary attack with that j»receding the r(*lapst‘ will be disclosed. 
There will also be found a resemblance between the relapst^ and the 
primary attack, nianifestcd in the teinpeniture-iMirve,' and in many 
other features besides. 

An instructive instance of a mild relaps(‘ with the characteristic 
features of pulse and tompcniture just discussetl is affurdcMl by Fig. 35, 

With regard to the stahi of the temperature during the febrile i)criod 



I'li;. ?#7. -'iV-iupcriitiirv-iSuirt from u moderately severe, protracted ease of typhoid fever in a 
rcrvjnit-girl nineteen years old. A relapse set in on the furty-lirst day of the disease, witli slej)- 
liln? ascent of the tomperalnre. 


oi the recrudescence and the relap.se, both the duration of its elevation 
the cliaracier of the curve are extremely variable, just as in the 
pi’imary attack, llelapses may occur with fever-periods of fmm eiglitt'cn 
lo twenty days, and even longer. They not rarely exhibit (h'ig. 3(1) 
almost oxfurtly the Lsaine course as moderately severe or mild, tyjiical 
tacks of ty]>hoid fev cr.^ Jiclapscs of niucb shorter duration (Fig. 37) 
Tiifiy likewise exhibit distinctly all the usual stages. 

lu addition to theses varieties, rela])ses pursuing a mild course, of 
greater or lesser duration, often quite considerably pmtraeted, with 
' See Figs. 8, 9, and 13. * Compare Fig. 11, p. 140. 
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irregulai’, at entiroly imcliai’jicteristic*, kanperaturc-uiirves, arc in 

gtUKiral ra tiler IriMpiLMit. llic shoi*t and the shortest relapses linallv 
reprodiKH*, with refeftaKie to (.diameter and eoume, all the featur(\s that 
we liaA'i) hecoine familiar with as belonging to the symptomatology 
of mild, mildest, and abortive crises of typhoid fever. In many tlie 
fastiginm is but of brief duration, and in som<‘ eases it is (jiitiroly want- 
ing, in that tlaj (emperatun* remains but tempomrily, often for a few 
hours only, at the highest level reaelunl, and then declines. Not less 
varied is the character oi‘ the ascent and the decline of the curve in the 
mild and short relajises. 

It is particularly interesting that the (diameter and the peculiarities 
of the curve in the primary atta(dv arc fr(‘i|U(mtly r<‘produc(Ml both in 
the recrud(‘sc(‘nce and in tlu* rclapsi*, at tinu's even in a more ch'arly 
d(din(.'d manner. This appli<*s (\^p('cially to the mark(*dly remittent or 
intermittent type of curve, of whhdi Fig. 3S constitutes an illustration. 

If, further, th(> (diam<der of tln^ individual parts of the curve in 
relapses be investigated, a similarity will be found to the conditi«)ns 
usually pr('sent in primary attacks. The form of the ascending curve is 
most fre(piently step-like in the customary manner, generally sonimvliat 
shortened in comparison with the same stage of the primary attach, less 
eommonly of e(|ual duration. 

In other eas(\s the temperature ivaehes its acme at a single bound or 
with but one or two brief intermissions (Figs. 38, 31), and dO). Under 
these eircumstaiu.'es the onset of the relapse Avith a chill, which is otiua- 
W'ise very raiv, is fretpu'iitly observcMl. Otluu’ rare (^ases exhibit tlu‘ 
peculiar feature of one or sevciral marked tluctuations in th(' tempe ra- 
turc, with (onsidorablo evening elevation, before the stage of defmile 
ascent begins (Figs. 35 and 40). 

In addition to the foregoing varieties of curves, there occur, c'spc- 
cinlly at the beginning of relaps(\s pumuing an irn^giilar coursi*, a 
kiiumlKT of others which are distinctly related to the like forms of 
ascent in the primary attack. It iK^tnl only be mentioned further in 
this eonnectioii that the onset may bo attended with abnormally marki'd 
remissions in the tomjierature-ciirve, Avhicdi may justify the expectation 
of the same or of a Avholly intermittent (diapieter of all the siujcceding 
portions. 

The course of the temperature at the height of the fever is in relapses, 
as has Imhmi emphasized, in many respecds like that in the prirnaiy 
attack. Whtm the fastiginm has p(»rsi.stad for a (X)nsid(»nil)le tinu^, the 
temperature-charts will exhihit, just as in the primary attack, the clur- 
acters of remittent continued lever or of the more marked rcjinitteiit or 
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almost intcrniittent forms of fover (Figs. 38 nntl 39). Tlio ])orio(I 
<-t onset, entin^ly like, that of the primaiy attack, is usually (charac- 
terized by step-like or characteristic steep curves (Figs. 36 and 37). 
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"ronni nation of the relapse by (Titieal decline is relatively rare. A 
gradual, entirely iiiicharacteristic decline, with an irregular, often pro^ 
traeted course, or siibsiden<*e ^vitll marked iiiterinissions, is more fre- 
quent; this occurs again especially in cases in which also the juvcedino 
stage exhibited a similar character of curve (Fig. 39). 

The pidso is generally more fre<|iu.*nt in the relapse than in tlut 
primary attack. In women and children, and in men debilitated hv 
the antecedent attack, the number of j)nlse-l»eats is even likely to be 
unusually high. A pulse of 120 in the evening is then not a rare occur- 
rence, and, if the condition dot»s not persist for too long a lime, it is not 


l‘rty ttio (lisi.‘ast*. 



»even of especially serious import. Tn addition to tlu^ increased frequency, 
the pulse during the relapse is also chara(‘teriml by great variability. 
Even on slight jihysical or mental exertion it may be beyond <*onipii- 
tation, and in adults may r<*ach 130 or 140. This instability of the 
])ulse makes itself appreciable, as has betai seen, as early as the ])eriod 
of inenbation of the relapsi?. An instructive illustration of the char- 
acter of the pulse in this period and during the fe*brile period is aflbrdt'd 
by 1% 35. 

Dicrotism of the pnlse is definitely not so frequently observed during 
the relapse as <luring the yvrimary attaek. It quite generally fail?* 
appear even in those (iases in whieh it was previously exceedingly well 
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marked. When the manifestation oeeui*s at all, it takes jdace in tlie 
course of tlie .sev(?re, protraetcHl relapse havin»: an especially prolonged 
|;istie:hnn. In siieh cases symptoms of cardiac weakness also heexmie 
•ipparent, which otiairwise are not coininon. Irn'jiularity of the pulse 
iilso is comparatively rar<\ It likewise? occurs almost exclusively in the 
nu)st severe relaps<?s. Slowini^ of the pulse, which is so common in 
rolmst vount? men durinji; tlui primary attack, I have nev<‘r ol)serve<l in 
relapses, even in such individuals. 

The hehavior of the if)seol:e in the relapse* is most im|)ortjiiit, espe- 
ciallv Irom a diajijnostic standpoint. Tlu‘ir ap[»earance may bt* aetu- 
iillv decisive in <liai^no.sis, especially when doubt ('xists wlu‘tlu*r the 
n:is(‘cnt of lh(; lever may not be attributed to severe complications, 


Day of llu‘ (list^aso. 



as, ibr instance, septic states or miliary tuberculosis. In gerieml, 
tlioir developiTumt during; a relaj>se is quite usual — in my experience 
scarcely less c-ommoii than duriiij^ the primary attack. In 2b0 eas(?sof 
relapse examined with rc;j^ard to this ])oint, I found rose«)lic <lonl)tfnl or 
absent in 23.7 per c(Mit. It is true that, as with regard to so many condi- 
tions in t?ases of typhoid fever, the peculiarities of individual ej)idemics 
must be taken into considenition in this eomuvtion also. I have 
layseli’ observed periods in which the ms<iol:o were* even more IV(H|uent 
ditm lias just Ikhui mentioned, and, in addition, were also remarkably 
profuse; and othei’s in which they were* distinctly less common and less 
'ihmidaut. Their number and extent in the individual ease an* ijener- 
•d'y somewhat smaller than in the primary attack ; but, on the other hand, 
23 
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the coiulitioiis obscrvcMl (luring this period arc ropeatol with remarkable 
fre(|iiency in the relapse. Only in greatly redueixl, (‘specially senile indi- 
viduals, may tla; n)seelje be remarkably pale, small, and less (^levatxd. 
Ill sncdi eases individual msc^ohe, it is tnu‘, may (\\(*eptionally b(‘eoinf; 
h(‘nu»rrhagie, (»r actual peUK’hije may appear, (!S])eeially in the hyp(»gas- 
trium and the adjacent portions of the thighs. In ae(M)rdaiu*e with tin* 
more rapid (*ourse of reeriidesciciuH^s and ridapses in general, th(‘ roseol.i: 
ul.S(» appear somewhat earlier than in the primary attack. Mild an,] 
severe! cases exhibit little difterenee in this regiird. It is possible that 
in the severe ]>rotra(?ted (‘as<‘s the eruption appeiirs somewhat later. 
I have most frecjuently oliservcfl th(^ rosc'oLe to aj)pear during tin- 
relapse bet wecMi the third and the litth day ; soiiK'what l(\ss (M)nnn(mlv 
oil the s(‘eond or the sixth day ; mu<‘li Ic'^s i^)mmonly at a later period. 
In only 2 instan(?es have* I observed ros(.‘ohe to app(‘ar on the t(‘nth and 
the fourliH'nth days r(‘speetively. 

I have analyze* 1 almut 300 cases of redapses with r(‘gard to this j)oint. 
Tlu^ first aj)|>oaran(‘e of the roseohe fnan the first to the third day was Jiolc'd 
,vin 8.7 per cent. ; from the fourth to the sixth day in tio.S per cent. ; oi\ 
tlu‘ seventh day in 14.5 [)(»r ctait. ; alter the seventh day in 3 per cent. 

The duration of th(‘ individual ros(?-sp*)t was, in general, not shorter 
than ill the primary attack. X(*w (‘iuptions and reeTinhisetinec^s of I he 
exanthem also ociairrcMl in .s(wer(‘ and protractcnl relaps(‘s just as com- 
monly as in tlie jirimarV attack. 

Knlargmnent of the s|)I(*en, as has b(‘(‘n ineiitioniMl, often do(‘s not 
subside (M)ni|)letely aft(‘r the primary .subsidmiee of the tempeniture in 
cases in which relapses occur. ,It may evim remain pidpable (luring 
the (*ntir(! int(.*rval, and, in coniu^ction with the jxxniliar character of th*' 
pulse and tianjaantiiri* pn'viously d(\scrib(‘d, may definitely suggi'st the 
impending r(*lapM\ Before basing conclusions upon the stat(‘ of the 
.splcxai, however, om^ must have a-ssurcxl hims(*lf that previous (‘idarg(‘“ 
nieiit of the organ, due to otlier cau.s(^‘^, had not I'xistcMl prior to the 
attack of^ typhoid fcviir. 

M«)re frecpu'ut than the pcrsistenc(^ of splenic eidargement is its total 
disapp(?anin(‘(' in the interval betweem the |)rimaiy attach and the: 
relapse. Tin? in(T<‘ase in size then again b(‘(?om(‘s d(‘monstrable during 
th(‘ first days of the relajisi', in gonenil somewhat ('arlicr than during th<! 
first attack — in my opinion, betw(‘(‘n thi? third^and the sixth day. 
cases are especially noteworthy, and of imyKirtance from thi^ diagnosti** 
standpoint, in whi(di (‘iilargimumt of tlie spl(X‘n had been entirely wanting 
during the primary febrile period, and became uneiiuivocjally demon' 
strable during the relapse. 
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1 agr(HJ with Zioinsscn/ who presents valuable statistics in support 
of his stalenient, that the enlargement of the spleen (hiring the recaaides- 
(ciice and the relapse is rarely greater, but geiieially is less, than during 
tlio primary attaedv. N(*vertlieh»ss, 1 have observ(*d not a tew eas(\s 
ill which enlargement rif the spleen, appreeiabU? during the primary 
aitacdc only on percussion, became appnciabli? on pal])ation during the 
relapse'. In this eonneetinii, it is true, the great (‘inaeiation and the 
relaxation of the abdominal walls, probably also the less marked met(‘or- 
i-.in during the relapse, may be of some impnrtanec*. 

The svinptoins inferable to the intestinal (‘anal dilfer but little from 
tlm^e in the primary attack, and at most oidy in degree. Th<> mc*t(M)rism 
rarelv attains marked intensity. The bow(‘ls are variabk', as in the 
primarv attack. At tim(\s there is diarrhea, with stools of eharaeterisli<! 
color and eonsistcaice ; and at otlua* linms, on tlu‘ ('ontrary, constipation ; 
sir one may alternate with the (»ther. Anatomic examination — this 
stateiiuMit is bascMl upon the conditions found in ‘>1 eases examined 
|)(‘r>onally — disch»s('s without (»X(cf)tion, in addition to mor<* or less 
roi’cnt cicatrices, or (*h‘au, almost heah'd ulcers, r(‘sulling from the 
primary attack, fresh medullary sw(‘lling ol* l*cy(‘r’s pat(*hes and tlu' 
Military follicl<*s, in part in process of sloughing or beginning ulceration. 
\ol rarely, uiuh'r such cireum stances, in addition to cicati*i/(Kl portions 
of a IV‘V(a*’s patcli, fr<»sh infiltnition of previously excanpt portions ol‘ 
tlu^ same patch may be observtHl. In addition, tlKue also oecairs fr<‘sh 
swelling of the nn'sentcirm glands. 

Xo definite relation exists, obviously, b(?tw(‘en the c^xtinit and tlie 
inti'iisity of the nn'cnt iniiltration to tlwse of the pr(*vious one. 1 have 
nhservi^d the new infiltnition to Ik* (jiiitc* (*xtensive in the pr(*sence of 
isolated ei<*atri(cs ; and, conversely, have obs(*rv('d only isolated tresh 
"swollen pateh(s or follieh's after vi*rv marked primary int<'stinal h'sions. 
t)ii the whole, however, the inhistinal lesions of tlu^ relapst' are distinctly 
less numerous, deep, and ext(‘nsive than those of the primarv attack. 
Undoubted relapses, asso(*iated with only r(‘cent ('atarrhal tumc'jaction of 
die nmoous membrane and no altenition in tin* follicles, such as have been 
d<iS(fril)ed especially by French investigators (f\)rnil), have, as yet, not 
“crnrred in my experieiictr ; but in tluMighl of current c‘on(^('])t ions the', 
possibility of tiu'ir occurrence is certainly not to 1>(» denicMl. In the 
m;i)oruy of case's the^ fresh me^ehillaiy swelling also oceairs in those por- 
bons of the intestine preferably involved in the primarv attaedv, in the 
**ndst of, or, more fr(?epiently, s^miowliat remote? from, the ])rimary 

^ ^Vurzburg. JubiL~G ratul .-ScJkrift^ 1882, und Deuiach. Arch. f. klin. Med., Bd. 
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lesions. It (loos, however, oeeiir not at all rankly that j)ortions of inlrs- 
tine aHeete<l previously in slight degr<H", if at all, hecoim^ the j^eat <»t* 
marked altonilions during the relapse. Thus, for instance, I havr 
()bserv(‘d in a case of c^oloii-typhoid n'cent ulcers and swelling in the 
region of the ileocecal valve and the adjacent |>ortions of the il(?inn. 
which previously were left almost intact ; while* in other instancies, con- 
versc'ly, 1 hav(^ found ulceration of the folKclcs in the large intest iia* 
when the primary alfection appamitly involvc'd almost only the* lowc]* 
portions of the small intestine. 

The slighter developmcMit of the anatomic alterations in general 
explains also thcj circumstance that hemorrhage and perforative ])erii<»- 
nitis are far less C(aiini<»n during rclaps(*sand r(*criidcscenccs than <liiring 
the primary attac*k. While, tor instamus in Hamhiirg we observed 
among a total of o6S<! cases of typhoid feviT, 15:? cases — blU per 
(ient. — with intestinal licnuuThagi*, this occnrriMl in but 1 among o’j:* 
relapses — 0.76 per cent. 

With reference to the nispiratory apparatus, little i^ to Ik* said. In 
severe ami protracted relaj)ses bronchitis gem'rally again develops. 
This, it is trm*, may be of alarming sevcaaty and ext(‘nt in old and 
debilitat(?d imiivhinals, and may even l<*ad to liypostatic (‘ongestion. 
'.riie ^levelopment <»f pneumonia and pleurisy is com])aralively ran*. 
Tins is aj)plicabl(* (‘specially to true Jibrinoiis pneumonia. 

With regard to the iierviuis system also then* is little i>f special 
importane<* to he mc'iitiohed. In mod(*rate, slmrt, and mild rdapsi's 
the eases are in this respect <»ft<'n remarkably iim‘ompli<*aled. In 
severe protraet(^l relapses, especially tln>st* that, as ap|>(‘ars to nu^, oeenr 
after a mild jn'imary attack, the pali(*nts at linu's exhibit violent delir- 
ium, or they may soon fall into a slat(* of sopor, and (*ven ot* alarming 
coma. Focal lesions of the central nervous system or ehang< s in die 
pc^ripheral n(*rv(*s, with e(HTes|)oncling sccpiel!^, are distinctly l(\ss (M>ni- 
monly assoeiatCKl with relaps(js. 

Course and Terminations of the Relapse. — Whiles we 

have as y<^t lavn nnabU* to distinguish any material difleixmce. hetwetn 
a recrud(*seene(* and a relapse with r(*gard to the; conrs(* ot tlu^ fever and 
the ehang(^s in the viscera, such a diflerenc'C undoubtedly exi.st.s with 
ref(*renec‘ to the g(MR‘nd course and termination. The true rcK'rn-* 
(l(\S(*encc exhibits more fj’eipiently than the* r(*la])se a seA’(M’e (*lini<-al 
]U(*turo, ev('n when the (^)urse of the fi'ver is of llu'. same? duration an<l 
character in eaeli. One almost g(*ts the im])res.sion that the* patient m 
the relapse, in contradistinction to the ])ati(mt sulferiiig fix>rn a J’(*or»- 



JlECltUDESCENCKS AND llELAPSKS. 


hiis already luul an o|>[x>rtuiiity to recover during tlie afe))rilo 
iiiK'Pval and to ibrtity liiiuselt* a^niiist tlie iu*\v attack. 

voii Ziernssen eniphasi'/e.s I lie .severe course ol* recrudescences, lie 
recorded severe syrnjitoms in oO jier cent, of recrudescences, and observeil 
as inaiiv as lo per cent, terminate fatally. My own statistics are soinc- 
wliali more iavorable. Of 110 recriidt^scences, the cour.«e was severe and 
alannin^ in 40, while 11 jier cent, terininalcd fatally. 

Altboiijj^h the actual relapses wilh a liijihly febrile and protracted 
<*oursc may also exhibit a severe eliiiieal picture, this is far Jess eom- 
inon, and the mortality is, on the whole, nuieh lower, than in the reeru- 
dcscen<‘es. Kven in the sc*verest epidcunic's the mortality probably 
sea r<*(dv ever exceeds b p(*r cent. ; 2.b per cent., or at nmst 4 per cent., 
is probably the usual mortality. 

In the cpitleinic al llamhiir;^ the mortality duriiiL^ relapses was relativ’cly 
hit'll, namely. 4.0 per cent. (Amoiij' all fatal casi*s of typhoid l(?ver, the 
l>rnportioii of those occurriiitr duriiij^ ri^lapses was 0.7 })cr cent.) Our 
statistics at Leipsic exhihit; a mortality of not cpiite 2 per cent. ; those of 
Ziemssen, 2..S per eent. Sleiiithal,' it is true, records 8..S per (‘Cnt. As this 
csliiiiate, however, is based upon only 45 relapses, ai*cidental inlluences an^ 
not excluded. The same is true of the unfavorable experiences of iMurchi- 
soii,- whose statements were based upon only 10 eases, and who, (vrtainly 
without reason, (Considers that rela]).se.s, as a rule, are inori* si^vt^re than the 
priinarv attac^ks. Further, the severity of the*. rela|)se, and therefore also 
its mortality, vary, like so many other features of typhoid fever, nndouht- 
«;(lly not im*onsiderahly in aecordaiure with temporal and local influences. 
Umlcr all comlitions, however, the mild cases are far more frequent than, 
the sev<*re, which, in s'cneral, may he estimated at from 10 to 15 jier cent. 
Wt* ohacrviMl at Hamhiiri', among 40(> rela|)sesf ^lild, M05 — 7d.8 ptT cent. ; 
moderately severe, 78 — Ib.fj per cent. ; .severe, 58 — lO.fl per eent. 

41ie duration, tlu‘ height, and tlu» <*haraclcr of tlu^ fever, ns well as 
inUavnrrent local disorders, are esptM'ially of determining iiiHuenee with 
regard to the eharaetor of the eoiirsc and the termination. A sp(*eial 
position with regard to prognosis is occaipicAl by the ])rotrneted relapses 
attended with irregidar, markedly remittent fever, as, both in adults and 
ni rhihlren, they arc at no time! likely to give rise to serious eoneern. 

It is an iinportent (piestion wdicthcr the ehamcte'r nml the severity 
of the relapse depend iij)on those of (he primary attack. I ■lalouhledly, 
as has been pointcel out, it may be observ(*<l in many eases that the 
’•nginal cliaractor of the temiperature-eurve, is reproduced in reerudes- 
ccravs and rtdapscs ; wdiile this feature is less marked w itli reganl to 

remaining typhoid symptoms— the wsi^olie, tlw^ enlargtjmenl of the 
•'"plc'cn, and llie diarrlica. AVith regard to the tem|)eratiire-c*iirve, it has 
^*<-cn mentioned that it frccpieiitly happens that if tlu^ curve exhibits an 
ttiteriTiittent br nmiittent chanieter during the primary attack this Is 

‘ DmUch. Arch> f, klin. Mcd.^ 1884, Bd. xxxiv. Loc. cit. 
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Ukoly to he repeated in tlie relapse or to become even more elearlv 
marko<l (see Fig. 38). The character of the rise and of the decline o? 
the t<im[)eraturc also frccpiontly rcsemhleii that ol)serve<l in the primary 
attack. This licxfoinos espc(?ially conspicuous in the less frcqiiciit. 
varieties; for instance, the ascent at a single stroke, or the criticnl 
decline. Only rcc^;nlly 1 observc'd a reinarkabli' (H)incidciice lik(»\viM‘ 
with reg<ird to the characfcr of the curve at tlu* height of llic* fever, in 
that a convalescent from a hy]MTpyrctic attack ol* lyphoid fever exhihitcHl 
also during the relapse, lasting but a f(j\v days, <‘vt'ning temp(»ralures ol* 
more than 41 ^ (\ • 

With n'gjirtl, however, to the severity or the mildiu'ss of the CiUirse 
of the relapse, as c*f)nipare<l with that of tlui primary attack, it niiLst he 
considered as cs(al)lislKi<l that there is no rule. Thus, in tjie se<|uenee 
of mild attacks — ^jibortivt*, ambulatory, or afel)rile typhoid fever — the 
most severe protracted relapses may occur. 1 belicwe, in agrecanciii 
with a large number of writers (Ziemssen, Licbermcister, Jaceoud, 
Steinthal, (Jf)th, and others), I may state that this is (piilt* frecjuenl. 

The duration of the afebrile interval betw^HMi tla* primary attack an<l 
the relapse appears to be without material infliuMiee upon the eoui-se of 
the latter. It is my impression, however, that relapses oetairring espe - 
cially late more? frequently |uu*sue a mild course. Th(‘ dui’atioii (4* the* 
relapse is, in the large majority of case-‘<, from six to ilftcc'n or twenty- 
one days. Periods of from twenty-two to twenty-five days tirc' s(»m(‘- 
what less (common, and diose of fn>m twenty-six to f«)rty days an* 
observed only exceptionally. Kelaps(?s of more than forty clays’ dura- 
tion 1 have oI)served in but 2 instances, one of forty-three and another 
of forty-five days. 

Von Ziemssen noted that the duration in 101 relapses wliieh he collected 
varied between four and thirty-five days. In the overwhelnniig inajorily ( Ofi ) 
it varied between five and twenty-one days, 'fhe findings of Jaceouil, "’ho 
noted the most frequent duration as from eight t*) twenty-one daysf, and onr 
own statistics at Lei|x«ic (Berg), where of 210 relapses, 182 — 80.0 per cent. 
— lasted from ten to twenty days, are (juite similar. An analysis of the 62.‘J 
cases of relapse observed in Hamburg in 1880 - 1887 discloses that likewise the 
great majority of eases, namely, 402 — 76.9 per cent. — lasted between five 
and twenty days. 

Relapses of shorter duration, as, for instance, less than six cliys, 
are, ho^vever, bj' no means rare. If it be eorrcetly assumed tlial recru- 
descences and relapses are really only rej)otitions of the primary attack, 
it is justifiable to oxmelude that inasmuch as mild and inc/)mplote j>ri- 
mary attatdvs may be observed, abortive* and incomplete -relapses also 
()(!Our. The true nature of a portion of these is further disclosed by 
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renewed enlai^ement. of the spleen and reappeamnee of rosiH)he, in asw)- 
cialion witli persistent elevation of temperature for only a fc^w diiys. In 
otla^'r crises, with a reappearam^e of the fever for a short time after an 
afebrile interval of greater or lass thiration, the interpretation of a 
relapse, if roscolie and splenic enlargement are wanting, is to be based 
onlv upon the possibility of excluding other febrilcj processes. That, on 
•K'coniit of the inadecpiaey of our dingnosthi moans, great caution shouhl 
1)0 observed in this coiiueetion, and that in the individual case the 
diagnosis had better be left in doubt, need srareely l)e empluisi/iHl. 
Transitory elevation of teiu|)erature, not dependent u|)on local disease', 
has, upon the suggestion of IticTiner, bi'en designated ‘‘ after- fever.’’ 
Some of the t‘^is(;s in which this occurs are certainly, by reason of 
tliclr nature, and development, to be iueludiid among relapses, so that it 
ajjpeai’s more appropriate for these, instead of em|>loying the undistiiu!- 
tiv(^ c^xpression of Jlicrmer, to employ the designation shortest relapses 
or ‘^abortive relapses.’’ 

In quite rare cases, after the fever had subsided and the patient had 
for days exhibited subnormal temperatun', I have observed marked 
fliK^tuations in tlic tempenitiire-eiirve with (jvi'uing cjlevations, not, how- 
I'vor, exceeding 37.5° C., assocfaited with headache, malaise, restlessness, 
and even slight stupor, this condition lasting for from sevenil days to a 
week. The simultaneous appcanuiec of rosc'ohe, as well as the further 
eirciimstiwicc that the enlargement of the spleen had not wholly dis- 
app(?ared after defcTvescenec, hut had rather increased sonu'what during 
iii(‘ pc'riod of relative, temperature-idc^vat ion, justified me in considering 
these conditions also as relapses. It will be seen that the agreement 
l)ctwe('ii th(* various varieties of e^uirse of the primary attack aial Ihost^ 
of the relapse is so complete that one may even sj)eiik of ‘^afebrile 
rc'lapses.” 

The frequency of the occurrence of relapses appears, as has bc'cii 
mentioned, to vary (‘.onsiderably in aecoi'dance with temporal and locnl 
mnuenccs and in difterent epidemics. Ihobably tlu* great diversity of 
•'^tatcuient among writers in this <*oniu‘ction is d(*pendent also upon 
differences in conception. If, as is not done in all statisticjs, the 
rtHTudescences are separjited from the relapses, it will be fouml that 
the frequency of occurriMice of the latter is, on the whole, in from 6 
h> 12 per cent, of all cases. 

In Ijeipsic, ^ve estimated the average of four! ecu years, which, it is true, 
varied coushlerably among themselves, at 12 per cent. ; while in Hamhurg, 
ni the year 1886-1887, 14.2 per cent, of relapses were ohserverd — imdoubtedly 
a high figure, in comparison with w’hich the recnidesceiices in the strict 
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sense — l.H per cent. — exhibited a «j:reat disproportion. The extremes that 
may be reached by various writers in ae<*ordanee with the interpretation c»i' 
the term relapse and with temporal and local difierences will be shown b\ 
the following; statement, which I have already had prepared in part in the 
dissertation of !Schul/. Of relapsi^s, there oeciirred, aiH'ordinjr to Lind- 
wurin,* in Munich, 1.4 per cent.; Murchison,” in Lomhm, Jl.O ])er cent.; 
niermer (Fleischcl),^ per cent.; Jlcelz, lleiiiier ( 1^74-1877),^ 4.0 prr 
cent. ; Ebstein,' in llreslau, 4.3 p<‘r cent.; Eichhorst,'’ in Zurich (summer of 
1884), o.O per ceuti, ; ( Jricssinj^er,' in Zurich, 0.0 ])er cent.; (Jerhardt '' (col- 
lection from reports of epidemic‘s), 0.3 per cent. ; Steinihal,'' in Eci|>ic 
( 1877-1881), 7.7) [)er cent. ; Liebernieister,'^* in llasle ( 1807-1874), 8.0 p^,- 
cent.; (ioth,*' in Kiel ( 187 1- 1887)), 8.7 per cent.; Ihiumler*' ((lernuni 
Hospital of 1-iOiidon), 10.0 per cent.; J5iilau,^'* in }Iaml)ur^ (1877)), ll.l 
per cent. ; l>ut/,'^in Munii*li (1878-1883), 12.7) per cent. ; von Ziemssen,' ' in 
Munich (1878-1881), 13.0 per ecnl. ; Freuudlich,'“ iu Freihiir^, 14.0 per 
cent. ; Weil,'" in Ueidelburj;^, 17.0 per eent. 

Aj^e and sex arc not without intliience upon the occnrreiicc of 
relapses. With refcnMici^ to atr<‘, it may 1 h‘ said that relai)ses niuloul)t- 
e<lly occur more IrcHpieiitly in youiiij: persons titan in the later years (*f 
life. This is exhibited with (‘spe<*ial <listinetness in tlie typhoid li ver 
of (?bildh(MMl, an<l bcTt*, as wi* shall siiL»<e<jiU‘iitIy see, (‘ven extend.s to 
rei)(»Mted rela|)ses. 

Analysis of r)))t)2 eases at Ilamburj^ smd Leipsie dis(*losed 733 relapses — 
13.8 per cent. Amonjr tliese, there oe(*nrre<l in a<l tilts 4087 easc*s, with 03t) 
rehipses — 13».4 ]jer eent. ; in <*hildren, 017) cases, with 103 relapst^s — 10.8 per 
cent. ^ 

The difftavnees with regard to ajre appear more strikinu; in a study of 
the statistics of Eei])si<* aloin', which show' 12.7) per cent, of red apses in adulls 
ami IJll per cent, in chihlren. 

The dilTenaiees ar<‘ les.i marked with r(*ii;ard to the infliieitee of s(*x 
upon th(^ fr(‘(piency of relapses. With (lri(\ssin^er and others, 1 am 

^ AerzU. InieH’ujrnzbl., lS7a. and Korber, Ittoiifj. Miinii*h, 1S74. 

* Loc. nL ® Itntutf. jy/ss., Ziiricli, lS7o. 

* “Slsitistik dor Typhusliowc^uiii; nuf dcr rned. Kliiiik des Ilorrn Pn)!’. Zicnis- 

Drufar./i. Arrh. f. hUn. Bd. xvi., xvii., ii. xxiii. 

® Dir Rrdflivr f/rs Tiiphuft, Brc!?lan. IHlJO. 

® Dfiutsrh. Arrh. f. kHu. Bd. xxxix., S. 1207. 

^ Loc. cU.f S. 2 It). 

« Drufsr/,. Arr/i,/. fAin, MnL, 187;{, Bd. xii., S. 8. 

® Ihitf.^ 1884, Bd. xxxiv., S. 3o8, Imnuj. Diss. 

Ijftc. riV., p. laft. ” Eftr. cit.^ ]>. Ptd. 

fiOr. rit.j p. 1)07. 

Denisrh. Arrh. f. Idhi. Mrd., Bd. xviii., S. 107. 

“Stalistik dcr Tvpliusl)owcjrunii; auf dcr ined. Ivlinik dos Tlorni Prof. Zioniss»*f» 
von 1878-1883,” Jhid., Bd. xxxviii., S. 320. 

“ Uoher do TyphuHi-ecidivc,” Ibid., Bd. xxxiv., S. 370. 

Loc. rit., j). 824. 

Zar Patholoffie mid Thrrnpic dm AMominalti/phifM, 1885. 
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iiiclino<l to bolicvt' tliat f’cnuilts t-xliihit ii (slijilitly <:i-oater jt«'(lis|Misi- 
least, it can bo said that if during an (•j)ideinie any diiroronco 



■'I'pcai-s bct\\w,n the two sexes, tin? gixsjtor nnml)cr usually apixsirs 
•a the latter. 
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Ill Ham burg tlie^fol lowing figures were oliserved : 

Males. Pemulcs. 

1880 . . 11.9 l«.;j 

1887 . . 13.3 15.H 

Analysis of the J^eipsin statistics exhibits similar results for a number of 
the years, but, on the whole, discloses no noteworthy differences. 



In most c?a.se.s tlie dise:l.s(^ terniiiiates with a single rccriidesccnoc or a 
single nJapse. IJotb may, however, be variously repeated. It may 
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Inppon that in ono patient only m;ruflcseeiiees up to three oeeur, wlnlc 
inotlKT Is attacked only by relapses. The oeeurrcnce of re(?ni(l(*s(*en(*e 
Mud relapse in the same patient is not iiiujoniinon. Under such eireuin- 
stances the recrudescence almost always oc^eurs in the coiu’sc ol* tluj 
l»rimary period of defervcsccniee ; and then, alter an afchrili^ jMM-iod of 
viu vini? length, om^ or several relapses occur (Fig. 12). 

It is quite rare, and to my knowledge nowliere,mentione<1, tliat a 
iveriidescence folk>ws a protrachnl relapse — then generally moderately 
severe or severe — ^l)efore the tempei-aturii has relumed to the normal 
(iMg. 43). I k)st siurh a patient at the height of such a r(M;nideswiu‘e 
eoniplionting a relapse, with symptoms of the most ])rofound iiitoxi- 
eiition. Among the most frequent of the ])ossibilities nu*ntioncMl is the 
r(‘|)oated relapse, there being generally but two, ami rarely thriH?. Four 
and live relapses are among the greatest c‘xeeplions. Under such 
eireimistances every individual relapse^ should be most eriti(\ally 
sca-utinized. 

Zienissen found, among 108 casc'sof typhoid fever with relapse, only 0 in 
winch this was repeated. In but 1 of these he believed hiinsolf jiistilied, 
allliongh not ahsolutedy certain, in assuming the occurrence of three relapses. 
Among the 523 eases with relapse that we observed in the (ipidemie at llain- 
Imrg from 1886 to .1887, in 474 — S)0.6 jKjr cent. — there oecairred but one 
relapse ; two relapses in 44 — 8.4 per cent. ; and in only 5 eases — 0.1) percent. 
- among this large nuniher were three relapses c)l)served. 1 have personally 
ohsiTved four relapses in each of 2 cases; and only reeently I have seen a 
case in which, following a severe rccrudesc^eiice, three ndapses occurred, 
the shortest of wdiich W'US three weeks in duration. I wouhl further empha- 
size the fat;t that the projiortion of 8.4 per cent, of easels in wdiieh two 
rc‘hq)se,s occurred, as disclosed by the Hamburg statistics, exceeds I hut 
yi< hied by my ])revioiis ami subsefpieut experience. 1 believe the oeeur- 
rence of such cases to ho, on the average, mncli less frc<piont — 4 ])t^r cent, 
would probably represent the usual conditions. 

AVith r(*fercncc to the severity of rc|)eatwl ndapses, this af)i)(sirs to 
nu‘ t4) be generally slighter than tlait of the lirst relapses or of tlie rwru- 
<les(‘(‘nce. The wjntrary, however, is not altogether rare. 1.'hus, last 
year [ saw in consultation a swoud (extremely severe relapse of tw'enty- 
•'"ix days^ duration occur nine days after the termination of‘ the first 
i^idd relapse of only eleven days’ durati<u\ ; and also ])revionsly 1 
l^Jid rcpoat(Hlly eneountmxl cases in which the second relapse exceeikxl 
die lirst in duration by a third and even by half. T have observed 
e\'v;n the third relapse to be considerably more sciverc and more pro- 
b-acted than the two preceding ones. 
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severe general maiiifcbUtions. 
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Voii Zienissi'u has made the following inslriictivc tabulation of 4 eases 
oi' .loubic relai)se ; 

huralifin of the firbt rehipso. Diiratioii of the see<iinl reljiiiso. 


Fir-st f-iiso . 

S(.‘<‘on4 

I'hinl 


'I'hreo weeks. 
'I’hive weeks. 
Kleveii days. 
Fourteen dav 


Fourteefi days. 
Fil*t»'en ilays. 
Seventeen days. 
Twenty-ill r».*e day.s. 


Just as ilie oeeiirreiico of the single relapse hears some relation to 
the !igt‘ of the patient, so age also appisirs to jday a role in n^pelitions 
rd' relapses and ret!nideseene(\^. I lerci also young jx^rsons are distinctly 
more lVe<|nontly attaeketl. '.rims, at ilamhurg, among I I easels of 
doiihle relapse, 12 oeenrrtxl in ehihlren. 

If, in <M)nelusion, a few remarks he madt^ eoneerning tin* mode of 
di vel<»pment of relapses and reermleseenees, it should first h<* again 
mentioned that at tlu^ prt*s(‘iit day thest* are. g(‘nemlly etnisidered to ht* 
rt jielirions of (he |»rimary m<n-hi<l process, depi.'iident n|)on tin* inl'eetifm 
r(‘.-|)onsil)le for this, and not the result of a new invasion hy typlioid- 
liacilli. Also, no one doiil)ts any longer that certain inllueiu'es whieli 
were i’ormerly eonsidenMl as tlie (^ause of relapses play only tlu‘ part of 
tin iors <‘ontrihutory to their (hivelopment. This vi(‘\v miiyt h(‘ adher(*d 
to in spilt? of certain hypereritit‘:d ohjtHdions. Kmotional dislnrhan(?t?s, 
IHcmaturt* mt'.ntal activity, and, among injurious physical inlln<‘nt?(s, 
|»r(‘matnr<^ getting out of hetl, anti, ahovt' all, tlieletie tu’rors, must all ht‘ 
regarded in this light. That these? are etmtrihntory factors, litiwttver, 
must he e.vpressly tanpliasiztMl, notwithstantling Mnrehisoirs views — tt» 
wliieh ride anti tdlitn’s agna? — to the etmtrary, and (*ven though we 
have as yet nt) knt>\vltMlg(» eoneerning the? met^hanism of tht‘ir imfavtn*- 
ahle inlluenee. It wonitl ht* a stnina? of grt‘at danger to tin* typlmiel 
palieni if this ihnelamt?nlal |)rinei|)lt' Avert? negleeleel. I have also noti(‘(‘el 
“ lapses loilow uptai a nnmher of other inHuenees (‘omparahh* tt) tliettdie 
error. Thus, hut a year agt», I <»hs(?rv(al such an oeeniTenco after the* 
nisiitiititni of trt'atrnent lor tapeworm. 

Tilt? patient in tpiestion, a prc*vionsly healthy lioiise-servaiit lorty-tlireo 
years oM, was brought to the eliiiit? eoinplaiiiing of gt*neral malaise and 
aiKinia, (he tliagnosis of the fundamental tronhic ht?ing intlt?linito. lie 
ap|H‘art?rl to be cntir(?ly free frtmi fever, and cxliiliiletl for a time, md- 
" Mil."! a tit ling ine.reasetl pnlse-fretpioncv, pei*sistent suhminnal temperature 
■ a?orning, C. ; evening, scarcely oikb'’ (\), It eoultl imt lx* delerinined 
horn tile history Avhether fever hatl (existed tluring the periotl pritir to admis- 
As the pallitl, con.sitlerahly einaeiat(?tl man lost tiver two pounds 
tluring eighteen tlays’ resitlence in the hospital, in spilt* of careful nprsiiig, 
die discovery of a Ttenia metliocanellata was reeeivetl as a welconit? thera- 
peuiic iinlicatioii. On the thinl day, after successful treatment ftir llie 
‘•'tpeworm, the temperature began to rise, ami there folltiwotl a felirile state 
■1 seventeeu days’ duration, Aviiich, from theehanieter of the (?urve, enlarge- 
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uieut of the spleen, roseohe, thin stools, and diazo-reaction, proved to 
typhoid. Undoubtedly, the patient came under observation during cotivii 
lescence from an attack of ambulatory typhoid fever, and he sulferifd :i 
relapse of the primary condition in consequence of the treatment in.stitint «j. 

A (juestiou foniiorly earnestly and frequently discussed was wlietlu i' 
antipyretics treatment of typhoid fever, especially that with cold 1 );u1in, 
canscil an iiu*n^ast‘ in llu* iVc(|uency of relapses. Many physicians, evi m 
the most cutliusiastic advocates of those' nu'thods, wc're unwilling t<Mli.s- 
regard the j)ossil)ility of an iinfavond)lc elfect in this regard (Lieix j, 
meister, BiernuM*, Leyden, (ioltdaiiinMa), while otliers (Leichtenstem, 
Vogl) expresst?<l a contnirv opinion. If the abundant litcratun' upon tlir 
antipyretic method of treatment be studied with regard to this c|nesiion, 
it will he found that in crrtaiti ]>lac('s and at certain limes, under iden- 
tically the same api)lieation of hath-trc'atmeiit, the number ol* relapMh 
exhibits the greatest variation. T liavc' j)(*rsonally likcnvise observed 
such variable results at dilfereiit times, whcai I (‘m|)loyed aiitipyivlies 
and baths more systematically than at pros(*nt, tlmt I am unable loeon- 
vinee myself that the methods in question exert any elfeet in eaiising 
relapses. 'FIk! (jiu'stion. Insides, no longer ocvupics the |)rominont jw*-!- 
(ion it formerly did, inasmuch as we have gained other thempeiitie 
points of view, 

CONVALESCENCES 

Accurate knowledge* of the ptHMiliarities ol* tlu^ period of eonvales- 
eenee, and aeconlingly of its earefid supervision, is not less imjHU'tant 
than that of tlu* cvirlier stagcis of tlie disease, in ae(*ordane«‘ with tlx* 
extraordinary variability in the s<»verity, the duration, and tlu^ symp- 
tomatology of tlr? <liseas<', the clinical picture of eonvaleseenec? is also 
extremely variable. It. is, l>esid(*s, especially iidhu'nei'd by ag<*, s<‘x, 
eoiistitiition, complications, and relapses. Tii geiUTal, it may be stahd 
that ty])lioid fever is one of those acute infectious diseases that most 
frequently eitb(*r terminates fatally or, at the eonelusion of (^onvaleseeiieo, 
in complete restonition to health. Invaliflism, sequels, and permanent 
defects an? eompanitively less eomnion aft(?r it than afU*r many other 
infections diseases. Tnde<*d, it cannot Ik; deni(;d that the statement 
often made by the laity that the general condition after recovery ollen 
iK'eomes better and more nourishing tlian prior to the disease, partieii- 
larly in young pi'rsons, is not without tiinndation. 

GENERAL COURSE. 

With (In* advent of convalescence, tlie beginning of which can he 
daft^l fi’om the first day of ))ersistciit deferveseence, the (x^nditioii of the 
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\i^ extremely variable, in acicordance with the eoum? of the ant(v 
(vd<‘iit attack and individual circumstances* In children and in pre* 
vioiisly healthy young adults the diseiise naturally is in geiujral Ibllowod 
1)V sligliter disturbances that are more rapidly rccoveivd from than in 
older individuals or in those already debilitated in advance of the atlaek. 

Linder all cinninistaiujes, howc\(*r, witli the ons(*t of eonvaloseence 
jrom scivere attacks of typhoid fever, Ihe j)alients, of Avliatever age and 
(Mmstitutiou, exhibit amsiderable iiii])airm<‘nt of the general eondition. 
Kniaeiation and anemia are most conspieiioiis. The symptoms of 
the anemia of eonvaleseence, wliidi often ar(' most profound, are found 
oa earefiil exaniination to be dependent es|)eeially upon alterations in 
the number and character of the red hlood-corpuscles and 
upon variations in the |)enH‘ntage of henioglobin. The red blood- 
«.*<»rpnsel(‘s ami hemoglobin, as in the earlier stages, nsnally pnrsm‘ 
[\ p:n:dlel course also during eonvaleseence, but not randy tludr curves 
diverge. Tlie reduction in In'inoglobin and r(‘d blood -corpuscles, which 
is likely to be less in nitju ami oth<‘rw ise robust jiersons in general than 
in Nvoinen ami debilitnted individuals, will have rea(‘hed its maximum in 
tlie majority of eases, atJcording to <»bservatious mndo at my clinic, ‘ 
hefiire the termination of the fever, subset piently to rise slowly again. 
I.iss commonly, the minimum percenhige of hemoglobin remains 
unchanged for a certain time, during the first pa it of the alebrile stagt‘, 
or the hemoglobin may undergo still further reduction. It is interesting 
that patients wdio have be<‘oiiu* marktMlly anemic, on the contrary, 
frequently exhibit immediately a steady and com])aratively rapid 
increase in the percentage of hemoglobin. Tims, Kolu(?r 
observed in a patient who had become particularly anemi(! an increase 
<»t per cent, in the hemoglobin wdtliin six weidcs, and in other 
jiatients, not at all rarely, an inorcjise of from 10 to Jo pin* cent, in 
llic course of a week. Espeiually in such eases of nunarkahly rapid 
repOMliietion, however, have we (K'easionally observed the oeenrrenee (d* 
'^tationaiy period or even a transitory diminution, 
file not uneomnioii divergence in the relation of the ivil blood-eor- 
pu>eles to the hcrnoglohiii that has bmi mentioned is refer.dile esp(‘cially 
the time and the eirciinistnnces of the greatest reduction in iuuuIkm'. 
hile in the majority of cases the number of red cells pursiu*s a pamIKd 
^■<>ur.se with the rx^iluction in hemoglobin, it occasionally (*xhibits a still 
dirthcr progressive diminution extending into the afebrih* ])eriod,*wlicn 
the hemoglobin has already begun to rise agsiin. Even at a later stage, 

’ Kolne.r, Inanrf. Diss.^ lor. rif.^ and Arr^h. f. kiin. A/erf., lid. 1. Soo. also th« 
^^ion>ive bibliographic references in this article. 
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11 coiisiderabW climinutii)ii in number, wliicli we have observed t^) rom-il, 
lialf a million, and even more, sometimes occurs. 

In all cases, even the moderately severe and mild causes, the rest (>!•;' . 
tioii of the condition of the l)lood to that present before the attack lakes 
place but slowly. Even after the lapse of seven weeks we have fninn 
that the normal number of retl bl<KKl“(.‘ell.s and the corresponding^ pc i-, 
centage of hemoglobin have not been entirely regained. More? or 
inarkcnl deiiciency in the regeneration of the blood was observeil in 
almost all cases examined with reference to this point at a time at whirl) 
thev could be safelv dismissed and considered able to return to work. 

The emaciation of typhoid [wtients, which has bc(?n studi(*d by Sclinr- 
lau, Leytlcn, Botkin, and others, and snbse(|uenily with espt'cial (tare hv 
Kohlseh utter ^ and Cohin,“ is, in comparison with the duration of the 
disrase and with the amount of weight lost in other acute infectious dis- 
wises, not so great as would Im*, anticipated. It is naturally most marked 
in the cases of long duration and with high fever, but also after njoder- 
ate and mild cases the loss of weight imiieates the serious eharaeter of 
the recent infoctmn ami its deleterious inlhuaiee iipim the. tissues. 

All parts of the body apparently share in t\\v. ema(;iation — in whal 
relation tooiuj another has as yet not bwn snlliciejuly delia'minod. 'flir 
loss in weight is most maniie>t during the febrile p(‘riod. 'iflie rapidity 
of tins loss attains its maximnm, in eases of normal (»r inort; |)rotra<;t<d 
duration, at the end of the seermd, imn-c fre((iu*nlly still in the imirse of 
the third, week ; from that time on until complctt^ defervescence it eoii- 
timics more slowly, not rarely in progrc.ssively l(‘ssening degree. Afi*‘r 
deferve.seence the bodily weight again iiiereases, in geiua'al far more 
slowly than it dccdiiiwl ; natumlly, more rapidly, at times even with 
remarkable rapidity after mild attacks, and especially in (iliildren and 
in young, jircviously healthy individuals. 

It is a mo.st remarkable fact that has not l)cen siiflicicntly dwelt upon, 
if at all, by even careful writers, that in a considerable number of cases, 
after complete (k^fervosceiu^e, during the first, even during the se(X)iul, 
with .exewding rarity during the thii'd, wexik of <M;nvalcsceiicc, the loss 
of weight still progrc-sses. This can be oliserved most frequently 
after sevi^re, long-(^ontiiiiic<l attacks ; occxtsioiially, how-ever, also after 
short attacks of mild course. I have, iindcj* such ciriamistaiices, uoteil 
a loss of weight of as much as from 1.0 to 2 kilograms during the first 

' Volf{mann\^ Smnmhwp bin. Med.^ No. 1015. 

> Hull. <iin. de Hi! rap.. May IS, 1887. My own olworvations are based up*’" 
till! w(“ckly w<'i!.l»ts of nil iny typhoid patients, the details ii|)un the analysis ol 9.1 
at the Ldptsio iindortakcn by my assistant, Dr. Ilirsch. 
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wt^k of convalescence. I am unable; to give a isatisfactoiy explanation 
lor this phciioincnon. Some of the eviilence indicates that increased loss 
water JVoni the tissues plays some roh in this <;()nneclion. I have in 
;i niiniber of iiistanet^s observed indyiiria, increast* in the specific gravity 
of the blood, and a relative increase in the number of red blood-eorpns- 
ejes, in association therewith, 

'J1ie loss in body-wciglit in the course of the fever appears to tidvc 
j)l;icc not abruptly, but uniformly, as C’oliin, by the us(» of suitable 
.ipparatiis, weigliiug the typhoid patient repoaledly for twelve days, has 
d(‘inonstrattd. The average loss of weight a tlay iu a mild, iincoin- 
plicatiMl ease was estimated by the Siiiiie observer at 2150 grams. Other 
urirers, as, for instance, Botkin, observiMl it to reach 800 grams and 
;il)ov<; ill severe eases. 

'fhe total weight whieh patients have lost at the h(‘ginning of con- 
valcsmiA; is at times (piite alarming. 1 have noted in an adult, alter 
a .-evere, long-protracted attack, with various eoinplieations, a r(‘duetion 
of 41 per eeiit. in the original weight, and in mild and moderately severe 
liases I have scon e,ven as great a loss as 10 and lit percent, respectively. 
It is \V(»rthy of notoi that in cliildreii 1 foniul the inaxinnnn loss of weight 
lo he 0 per <;ent. These high figures may be contrasted with some 
extremely low figures (;()llect<‘<I from a large niimher of observations, 
'rims, in iniKI eases I have observed only from 1 to 1.1 percent, loss 
of body-weight, and I have even seen severe eases in whieli the total 
loss was not more than from l.i to 3 ])er cent. 

The eomlitions during convalescence in detail have been considered 
ill various parts of this work. Thus, the htdiavior of the tempenitiire 
ihiring this period was fully considered on ])ages 140 and 141. It was 
shown that in almost all well-marked eases — and generally tlie mori; dis- 
tinctly and the more protmctCKlly, the severer the course — the hody-tern- 
|K‘raLnro ileelined liclow the normal soon after defervescjcnee, and grad- 
ually rose agiiiii, r<‘at;liing tlic jirevious individual level only aft(T days 
or weeks. It was seen, further, that during this period of siihnornial 
tcmp(*niture, assuming a condition of perfc‘et <pnet on the part of the 
|>aticnt, the daily tliietuations are slight, t)fteii less marki‘<l than iu ])er- 
ihcMy healtliy individuals ; hut that they Inwine extremely marked, 
however, in eoiisecpienee of t;vcn slight physical or mental exertion. 
Ihcse peenliarilies of the curve arc gciicmily so constani, and app<‘ar in 

typical a manmir al’ter an attack of ordinary (mmipsc, that tliey coiisti- 
hitc iiripoVtant (*riteria in the recognition of eoiivaleseenee. I have long 
been in the habit of considering cM»iivalesecnee aft(‘r nKulerately severe 
severe attacks not completely estahlislieil until they appeared. J)aily 
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experience teaches that when they are wanting relapses and ex)mj)lie^tions 
are likely to occur. 

The pulse, as lias likewise been pointetl out, is, in eontrast to th,* 
temperature, rarely slowttd at tlie beginning of the pm’iud of (Jonvales- 
cenee, and thou pr(»bably only in special crises — most fre(pi(*ntly is rfi.i- 
tivi^ly slowwl in elderly individuals, or, eonviM*seIy, in especially vigorous 
men. (Jenerally, it is slightly or moderately fidl and t(*nse ; after mi|,l 
eases it is of normal freiiuemw, and after sev(;re attacks and in in*itabl<- 
individuals is of greater frequency — ivaching in the iniighborhood of 1()() 
in the evening. Women and children fretjuently show a still higher rat('. 
In addition, the pulse-frcqii(‘ncy is extremely unstable, not only in the 
stage of subnormal teinju^ratun*, but also often long after this. Up lo 
the time of getting up, slight mental exertions or physical disturbances 
cause marked increase in t\u* mnnber ol* pulse-beats, this increase oltcn 
rapidly disapjiearing again. This phenomenon may become e’specially 
striking and even actually alarming to th(‘ inex]>erienccd physician and 
the. friends, wluni the patient, by reason of his oth(‘rwis<‘ favorable con- 
ilition, has been grant'd pea-mission to get out of IkmI. Jm-rease? in the 
number of pulse-beats of, on an avemge, from 20 to 2>0, and persistence 
of the pulsc-curvi^ at this high lc?vel for some time — not mrely for as 
long as two weeks ami more — is at this time (juite. customary; but it 
should be expressly stated that examination of the heart throughout 
the entire continuance of this condition discloses no sjiecial allera- 
tion. 

The following two tracangs may serve as characteristic instances of this 
character of the jinlse and the temperature. Fig. ‘14 represents such a curve 
during (!onvales(*(;u(rc. 'flie case was that of a baker’s a|)])renticc‘., sevcii- 
leeu years old, who was free from fever after the twenty-eighth day (»f llu* 
disease, and exliihitcd, with a temperatunveurve suhsiding below the normal, 
also suhjioriual pnlse-fre(pien<*y, with moderate insiahility. Iminediaiclv 
after getting up there set. in, without the temperature* l)eing intiueiiccd 
thereby, an umisiial increase in the ]>nlse-fre(picncy, p(‘rsisting for sixteen 
days. The heart at the same time remained completely uiiatfecled both in 
size and action. 

In the second case ( l^'ig. 45) the first fiwv days of convalesc(*ncc still 
exhil)it a sii))normal 1(Mn])(‘rature, with at first an increased pulse-frcqnenc\ . 
With restoration of the hody-teinperatiirc to the normal the numbc*i* ot 
pulse-heats then sinks somewhat, and Huctuates morning and evening between 
80 and 85. rjetiing u]) on the forty-.seveiith day of the disease is again iol- 
low'e<l l>y excessive increase in piilse-fre<jn(‘ncy, with (?omj>lett} irregularity m 
its curve. Tliis cornlitioii persists for three WToks without corresponding 
elevatiem of the hodv-temperature or other objective dorangcmciit ot th(‘ 
heart, and then slowly gives way to the firmer normal conditions. 

That such an unusual iiicr(>a>se in pulsc-frequcncy may constitute the 
beginning of a relapse may he again mentioned, principally for the purpose 
of introducing a curve that especially illustrates this i>oint (Fig. 4(5F 



Fig, 4-1.— Tracing from a case of typhoid fevur in a baker's apprentice, soveritcon years old. 
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Pay of the disease. 











Day of the disease. 


372 


aliliiiliiOraiaiiiiiiiiETiinmaiiiv 

Ba»SS88IS:»»aS8USBSS8gS9SS!8SB8S 

Sa8888a88888888888888888g898i;888888 

S88888888888888888888888ii8!ffSS8888 
~““““::::::::“8B8BiS5885aB888 

SB88B8»8BBB88«88888B8858«888S8B8S8 
58BB8Bra888888B88888BB8»8BiS888888 
S8BB888B8888S888B8888888^»S888B88 
^,8B8888888BBB88S!gSS888B888^, 
J8n8aBB8B888ai^8S88BBB88i 
B8H88838BBB8888888B88B8Si:«aBB888Bi 
B88B88n8Ba888B8BB8S8BB8g:!9a8B8B8| 
08888888888888888888888888898888888 
BB8B8B8B88B88888B88888S88iS8iB8B88Bi 
08B8»88B88888BS8888S3SSB889J8BBB88a 
08Kn888888B8888BiSS8888iiS:9B8B8888 
08888888888888888888888888^188888888 
088B888BB88BBB88BB88888S8gS8BB8888 


■■MiS 


l8B8888KSia888lgSa8BBB888 


0888B8B8BB8BSBBBB88888888^8Sa8BBB8 


Ba88B8888B88B8BBB8B8B8BBiiS^88HB 

ifi^iBBBB 


Cb 









CONVALESCENCE, 


373 



CHANGES IN INDIVIDUAL ORGANS. 

The heart only oxecptionally exhibits altenitions diirinf!: convales- 
cence. Now and agfiin, iindoiibtedly miicli less commonly than during 
the febrile period, myocarditis, with dilatation and corresponding mani- 
hi^tations of ciirdiac weakness, occurs ; genendly, liowevcr, Ihe t(‘nnination 
favorable. Emlocarditis and ])cricarditis occur still more exceptionally. 
If they occur at all, they are almost always referable to mixed infection, 
especially to a complicating septicemia. A result of the conjoint influ- 
ence of anemia and cardiac wetikne^s, which is sometimes manifested 
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during tho firs^t portion of the stage of oonvalestsenoe, is (mIoiuji about tli<» 
ankles and the legs, occurring especially in previously debilitated person.^. 

This is to be disliiiguisluMl from that uiicominou variety of dropsie*.] 
swelling of the subcutaneous connective tissue, whicli is widely distributeil 
over the entire body, and may even be associated witli ascites. Griessiniicr ‘ 
especially mentions the occurrence of this condition, and cites similar oii.-cr- 
vationa by Loudet. The oases are said to be but rarely attended with alhn- 
minuria, and may o(H:nr entirely without this phenomenon, (iriessinger has 
no satisfiietory explanation for them. Personally, I have not obser veil ihis 
symptoin-(U)mplex except in Jissociation with coincident or shortly antecedent 
nephritis. 

The venous thromboses J)revif>iisly described arc encountered 
with relative frequency during convalescence, especially in the veins of 
the thigh and the deep veins of the calves. Tlicy are among tli(»;sc 
symptoiiis that often prolong <N)nvalesce!iee unduly. Fortunately, they 
arc rarely tlio source of fatal cMnl>oli. Arteriid thrombosis with spon- 
taneous gangrene, which is extnanoly i*are, has likewise been previously 
considered (p. 1(17). 

In the large inajoritv of cases the condition of the digestive 
organs rai>idly returns to the normal soon after defervescence. The 
lips and the tongue begin to clear even during defer ves(*once, so tliat 
the tongue is but slightly coatinl during the iirst f(^\v (laJ^s (d* convales- 
cence, and then especially in the middle and posteriorly, while the 
margins and the ti]) are free from fur. After the tongue has bect>nu‘ 
completely' clear, it often for a considerable time appears thin, small and 
red, and remarkablv smooth. 

The appetite, which almost always returns with def<TV(‘S(5(*ncc, ofb'ii 
even previously', Ix'con ICS the well-known voracimis appetite of con- 
valescenc<^,^^ which may be a source of great difliculty’’ for the Irieiids 
and the physician, and readily' of danger for a disobedient patient. 
Failure of the appetite to return is quite rare, and is wortliy' of special 
consideration. Excc])t in previously ill and reduced iiulividuals, this 
phenomenon is indiejitive of the latent ])ersi.stenee of earlier alteratiee-s 
or is a sign of impending complications. If associated with vomiting 
and persistence or recMirrence of diarrhea, sluggish intestinal lesions 
must be thought of, as sequels of which intestinal hemorrhagi* an<l 
perforative jieritonltls h:ivo bcM.*ii ol.wervcd, cv('n at a late period. 
Sometimes complete loss of appetite not amenahh' to anv measure gives 
ris(^ to the rare fiwm of tyqdioid marasmus previously described, ^^'hicll 
persists until <leath finallv 0 (*curs. In cases pursuing a regular and 
benign course, the typhoid diarrhea is likely^ to cease bcjfore deferves- 

> Loc. cit., s. I’ao. 
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cM'iioe is As a rnli*, modoralo constipation follows, winch 

niw’Msionally niiiy be extremely ohstinate, and then may Im* associated 
,.v(‘n with ehivation of temperature. 

Ill rai*<^ ca.s(\s ilisoi-ders on the part of the liver and tlu' biliary 
passages make tlieir ajipeanince as late as tlu^ period of convales- 
(-riure. They manifest thcnuselves es[>('cially by temlcrness ov('r the 
region of the liver an<l the gall-bladder, and are in part probably 
attributable to inflammatory (Mniditions dependent upon the almost 
constant [>r(»seiice of typlioi<H>acilli in the j^all-bladder and lari^e 
hiliarv |)assa.i>:es of the patient ((Gilbert and (Jirode/ Dupre," Cliiari,'* 
IVnvIi-IIirsehfeld *) (see jiaire 200). 

Ill the liucht of these baeterioloj^ic iindlnij|;s, the? obscM’vations reiH-ntlv 
l)V various writers of the oeeiirrenee of biliary colic during eon- 
valesi (*n<‘e acquire special significance. After Bernheim had suggested 
tile |)r(»hability, (iilliert and (iirodc and Dupre domonstr.itt'd by illus- 
trative cases that the presence of the typlioid-liaeillus in the gnll- 
hladder might be the direct cause for the formation of ealeuli. In this 
they were su])i)orted especially l>y Dufourty' who presi^nted an abuiidanee 
of clinical evidences and also by Milian '' and Ilanot.^ Kxjierlmental 
jiroof for this has also Ix'en given by scvei’al obs(‘rvei*s (siv p. 210). 

From my own observations I agree absolniely w ith the opinion that 
the formation of gall-Stones is by no means a rani oeenrreni^e in the 
|M‘riod of convaleseencc, in spite of the most recent contradict ion by 
(JhaiilTard.’* Naturally, the formation of gall-stones does not always 
nialv(‘ itself manifest as early as the period of convalcsceiKte. The first 
attack ol‘ colic often enough occurs only siibscHpiently. That this may 
occur at a very remote period is shown by lluimer’s® east*, in wliieb the 
altack occurred eighteen years al'ter tlu^ attack of typhoid fever. The* 
question as to wlietlier cholecystitis and cholelithiasis may be indut*e(l 
hy the action ol‘ Ivplioid-batalli independently of any attack of typhoid 
iV‘ver lias betni raised by Cusbing^s t*as(? in which, fmm the contents of 
the gall-bladd(*r, a jaire culture of ty|>hoitl-baci]li was obtainetl, ami y(*t 
tiu* |)ati(*iit gave no history of a previous attack ifl’typlaml ft'vt'r. It is 
noteworthy that, on obtiiining a careful history of |)atients sniferiiig 
iVum gall-stones, the fact of an antecedent attai'k of lyphoiil fever, a 
shoriiT or longer time priwioiisly, is eiiecmntcreil with remarkable 
Ibqnem^y. 

* fompt. rend, dc In hoc. do hioL^ 1800 uimI ISOo. 

* Onz. des //6y>., 1801. ■' Loc. rif. * Lox-. rlt. 

® Rev. de Mtd., 1S!»:{. Hidt. dc la hoc. aval. d.c Rnri'*. Nov. *J0, 1806. 

’ liulL med., Juno 2.'}, 1806. * Rev. de Mtd., 1807. 

® Ijoc. cit. Johns linpkins Ifosp. Jiull.^ vol. ix. 
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Among 42 onses treated for gall-stones at my clinic in recent years, there 
were 13, thus 30.9 per cent., in \vln«‘.h there had been a previous attack of 
tyf)hoid fever, and syni])tonis of cholelithiasis had appeare<l detinitely only 
subscHiucntly. Of these cases, tlic following 2 may be briefly descTibed : A 
woman, thirty-six years old, was received in the clinic on August 21, 1891, 
on account of au attack of typhoi<l fever. After having been free from 
fever for almost four weeks, and in a state of perfect cf)nvalescence, she wji.- 
suddenly seized with several altack.s of biliary colic, succeeding one anotlirr 
at sliort intervals, which materially retarded recovery. The second cnst* 
occurred in a woman, thirty-eight years old, who had, in May, 1890, passi d 
through an attack of typhrtid fcjver of five weeks’ tlnration at the clinic. Jn 
tlie beginning of the following year an attack of biliary colic appeared for 
the flrst time, and thereafter was repeated several times. After she htul 
been admitted to the hospital in March, 1894, on account of severe pain iu 
the epigastrium, radiating toward the right half of the chest and the hack, 
and associated with jaundice, several large gall-stones and a number of frag- 
ments were demonstrated in the stools. 

Of 31 catscs of cholecystitis associated with gall-stones treated at the 
Johns Hopkins Hospital, 10 gjive a historj" of a previous attack of 
typhoid fever. 

Also, in the vast iriajority of cases the condilion in the rospirator\’^ 
organs, especially the lungs, returns to the normal toward the (uid ol‘ 
the fi?brilo state or during the first ]^eriod of convalescence. TIk? bron- 
chitis pci'sists beyond the febrile stage almost s(»l(4y in old or debilitateil 
persons. Hypostatic congestion, however, if the patients re(‘over, may 
persist into tlu; first week of wnvalescenee. Pneumonia is quite rare 
as a complication of convalescence, and pkairisy still more so. In 
greatly reduced individuals, with onfec4>lem(.*nt and dilatation of the 
heart, pulmonary infarction probably iK*curs excef)tionaIly. 

The nJatioii of tuberculosis to convalescence is noteworthy. A\"e 
have seen that old, j)reviously latent tubereiilous j)roeesses, or those 
giving rise to sliglit man ifestat ions, may sudd(*nly progress rapidly 
during convalescence ; and also may give rise to new foci of disease in 
the form of caseous pneumonia or genenil miliary tuberculosis. For- 
tunately, it is rare for the residua and sequels of typlioid afleetions of 
the larynx to complie^ate convah^scenec, either in the, form of simple 
ulceration of the mucous niembraiie or in that of pi*richondritic processes 
and necrosis of cartilage. Paralysis of the vocal cords has been exee|>- 
tionally observed. As has be<»n pointed out, most of the lesions of the 
larynx mentioned occur in the second half of the fcl)rile period. P 
appears quite rare for them to tlcv(‘lop as late as the period of eouva- 
leseence. 

The alterations and symptoms referable to the nervous system, 
likewise, genenilly improve mpidly during convalescence, in the great 
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majority of instances. Previously liealtliy, not hysteric or nenrastlienic, 
(,(MV«»ns acquire a ])eaccful, quite contented frame of mind soon after 
(ItforvescciKMJ. At most, they distress themselves with desires with 
r(*ierencc to food, which may not he fuliilled, and overestimate tlieir 
limetional ability, and in conse<inence are desirous of gettinij out of 
l)td too early and of resuming their work. Women and debilitateil 
jHMSons remain gloomy, irritable, and even hypochondriacal during the 
tirst period. Children also arc likely to be ill-tempered and laerimose 
at first. 

That mentiil disturbances, especially isolafod dcjliisions, may })crsist 
lor a considerable time, and even far beyond the period of amvales- 
cem e, lias been previously poinftd, out and ilhislrative instances have 
l)ccn cited. However, it should be noted that these disturbances ])ei> 
sist from the febrile period far more frapiontly than they arise during 
eonvaleseence. 

Headache, which plays no inconsiderable role during the initial 
perio<l of llic attack of typhoid fev'er, is quite rare during convalescence. 
If the j)ati()nt is not a person who for a long time pro(‘i‘ding the attack 
liiid suifered habitually from Inmlache, the ap])«irauee of this symptom 
during convalescence should be viewed with distrust. Not rarely (iom- 
plloations are concealed behind it, as, for instance, meningeal inflani- 
iruilion secondary to mid<lle-(»ar disease, siims-thrombosis, and even 
coi’ohral abscess. Quite exceptionally following typhoid fever there 
may also be hiiadache, continuing for years, or even throughout life, 
without demonstrable organic lesion. 

Foetal disease of the brain, jiersisting from the febrile period into 
convalescence, and even beyoml it, may, of course, ricciir. In this con- 
n(‘(;iiou monoplegia and hemiplegia, apliasic states, and multiple sclerosis 
■da>nld be borne in mind. Among the spinal affections and disorders 
‘•t the peripheral nerves, ataxia and pseiido-abixia, and the compara- 
tively frequent distressing neuralgic disturbances, especially in the toes 
an<l the heels, shoidd be borne in mind. 

Among the orgjins of s]M?cial sense, the ear almost solely plays any 
Affo<;tioiis of the middle ear, with perforation of tlie tympanic 
im.‘mhrane and suppuration, may make the clinical picture of convales- 
<-cnce (piito serious ; and, if l?fe is preserved, may give rise to permanent 
im]):iirnient of hearing. As serious diseases of the eves are far loss 
f-onunoii in the course of typhoid fever tlian arc diseases of the auditory 
•‘P]'*'u*atns, so during convnh'scciice are tiu'v but rarely likely to nMjuire 
dio intervention of the physieiiin. Photo[)hobia during tlie first week 
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of* coTivalesocii<?c in patients who are sensitive in other respects is 
compiu-atively the most ftxicpient ocular symptom. 

More lre(|iient than nervous disorders during the period of cofi- 
valcscencc are alterations in mttSCleSi bones, and joints. In this 
connection tlie softening pmcesses, the hutenitions, and the henir.?- 
rhages into the substance of the muscles should be borne in rniiui. 
Atiention lias been calle<l rt^*ently in a number of communications hv 
surgeons to the typhoidal lesions of the bones and periosteum. I ha\,* 
rc*peatedly observed ])eriostilis with sec3ondary necix)sis, as well as osl4<»- 
myelitis, appear during coiivah*scence, ami prolong this iimluly. Such 
lesions may eventually iXMjuiro operative intervention, se(|uostrotoiiiy^ 
and the like, and may give rise to even permanent impairment of 
fuiKition of the parts involved. Less common, but cs[)ecially worthy 
of mention on account of their consecpienccs, arc inflammatory disorders 
of the jointsarising during convalescence. Koser* had already called 
attention to such involvement of the hijvjoint. 

A more extended discussion of this subject will be found in the 
section on Pathology, p. 87. 

Of alterations in the urinary organs there is not much to say. The 
polyuria of convalescents, which in itself is of little signilleanee, and 
only with exceptional rarity constitutes tlie inception ol diabetes insipi- 
dus, has been mentioned. Febrile albuminuria |)ersists l>ut rarely to 
the beginning of convalescence; the alterations in the urine caused by 
actual typhoid nephritis, however, may ])ersist beyond tlie period of 
convalescence. Fortunately, it is an exceptional occurrence, es])ccially in 
comparison with other acute infectious diseases, as, for instance, scarlet 
fever, <liphtheria, and luxtrotic angina, for elironic, nephritis to <levcl<)p 
from the acute. When the lesions of the kidney acrtnally persist beyond 
th(.* period of convalescence, hope of their subsidence may still be enter- 
tained for months and even a yotir; and when subsidence does not take 
place within this time, a long-continueil, but not violent, course may 
with probaliility be pre<li(^ted. 

Fn women v(»si('al catarrh of slight virulem^e may occasionally oiM'iir 
toward the (*nd of the fihrih^ stage, or may first ajipcar <luring conva- 
lesi'cnee. Fn mrai this is extreimdy rare, and then almost always as a 
result of (‘arolcss emj)loyment of the <*atheter. 

IFowcver, the typhoid-bacilli may persist in the urine for month.'^ 
and even for y^ijirs and may induce a chronic form of cystitis (m'c 
p. 1 90). 

AVith r(igar<l to the genital functions, it should be mentione<l 

* llohviu:, Iming. Diss.^ Marburff, 1850 ; cited by Griossinger. 
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tliiifc j)re^iiant women, after having ^iiecessfully passcnl tliroiigli llie 
I'.ljr’ili' stage, not rarely abort* or hvq delivered prematurely during 
c,,nvalej=eenee. 

M(Mistruatioii returns in a most variable inaiiiier. I ii vigorous, robust 
but, unfortunately, sometimes also in aliH‘ady highly anernie 
ones, it occasionally returns s*)ou after defervescence — in small amount, 

a rule, for the llrst few times; oocasioiially, however, so j)rofusely 
that the patient is thereby seriously iujure<l and retarth'd in the 
progress toward rcicoveiy. In other <*ases, on the eontnirv, Avithout 
special causes being diseovcrable, therefor, menstruatiou long nanains 
al-cnt, even for many months Ixyond convalescon(*<?. Also, menstrual 
nuilimiua |)revionsly not uotieoable are cMmsidered by women, at times 
iMUToetlv, as a sequel of the attack of typhoid fever. IVri-uteriiic 
la'inatocele, described by IVoiisseau, and liematoiiu^tra, which oetajrs 
nirt^lv, with its often obstinate secpiels, have been referred to (p. 19f)). 
Suiiiciitncs the residua of inflammation of the glands of Ilartholin and 
(lecuhital ulcers of the labia and the vulva eause mueh discomfort 
(luring convaleseonco. 

In men, at the period of adol(.‘seeu(‘e, (‘roetions again occur during 
tarly c(»Mval(‘S(*(‘ne(‘, and in addition not ranJy distressing imervating 
[Mtlliilions. For some patkaits they constituti? dinM'tly a disturbing 
coinpli(?ation at this time. OnJiitis and epididymitis aiv, as is well 
knovni, (juit(^ rarc^, and then are generally aifeclioiis of the last [)art of 
the fehrilci stage. Among 0 cases under my personal observation, 2 
developed after dclerves(;euc(\ 

'fhe skin is generally dry at the Ix'gimiing ol* eonvaloscencc, and 
when it has been indurated and thiekened, particailarly (iii the hands 
and lli(i RmU., it is d(‘squamated at tliis time in shreds of greater or Icvsia* 
^ize. Oil th(^ trunk, and especially on the abdomen, branny des<[ua- 
niritioii of the epidermis often occurs if there has |)*'eii ufi cxlc'nsive 
f^ndaininal eru|>tI(Mi during the febrile stage. This d(‘S(|Uamation at 
tinies becomes so marked, ])articularly in children, that if tlie ])atients 
fust (.*onie iiud(a’ observation during c(»nvah‘secnc(', serious doubt may 
arise as to the natures of the; aut<*c(*d(‘nt disease'. Multiple' liiruiK'ulo.'^is, 
whi.h formerly constituted so distressing a disturbance', of (‘onvale'se'cncc 
h>r patie'ut and physician alike, is, fortunately, at the pre'sent day tar 
Irs.s (xnnmon than at the time Avhen unne'ce'ssarily fr(*(|uent and too ce)ld 
haihs were prescribexl. liexl-soi’cs also l)y no means j)lay the same roh 
as formerly. AVitli regard to the condition of the? liair and tlie nails 
blaring convalescence, referene'e may ])c madei to page's 132 and 13>;}. 
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THE DURATION* OF CONVALESCENCE* 

Convalesmice, wliicli btigins with tlie close of tlic febrile period 
caimot have its total <luratiou ac(?uraU‘ly estimated, because dclinitf* 
criteria of its termination caimot be established. In geiieml it may L(> 
considered as ended when the nutrition has been so far improv(‘d tljut 
the body-weight ap|)roximatcs its previous level, an<l the individual 
is free from complaints and is again capable of resuming Ids work. If 
the time included in this period be observed in a large number <i| 
cas<*s, its length w'ill be found to be extremely variable. An iinpoitant 
rule is playwl in this conncHJtion, naturally, by tlie s(;verity of tlie ante- 
cinlent diswise, l>ut age, sex, constitution, and eomjilications are also of 
such importance that eases originally of mild cours(^ may be attendc‘<b 
in cons(*quence of the influence of these factors, with extremely pro- 
tracted convalescence. We may recall, in this (jonnection, the course 
of typhoid fever in the aged, and the afebrih? and slow forms. The 
probable duration is, naturally, iK.yond the range of estimation, in llu* 
presence of comjdications and scHpiels, as w^ell as in cases att(;ndi‘(I \\ illr 
recTudescences and relapses. Aj)art, liowever, from in<lividiial (M)udi- 
tions, extraneous eircumstant;es still difficult of aj>prc(tiation at tlu‘ 
present day may in the course of certain epidemics cause convalesiM iice 
in general to be pix)lraeted. If it be desircid to express the duration of 
convalescence definitely in figures, a period of from two to three wec‘lvs, 
after well-markal, uncomplicated crises, may 1 h' considered as short and 
favonible. Scarcely less (jommon, ami (pilte usual after S(*vere atta(dvs, 
is a duration of irorn four to five weeks. In ncit a few cases conviil(*s- 
cemx* may be protra<‘t('d even Ijevond this ])eriod, and occasionally is 
of extraordinary duration, particularly in relapsing, slow, or marantic 
cases. 

In Lcij)sic (Berg) the average duration of convalescence was: Up 
twenty days, in oo ]>or cent, of all oases ; twenty to forty days, in 89 per 
cent. ; forty to sixty days and over, in 5.8 per cent. 

An analysis of *ases during the severe cpideinic at Hamburg in 

188G-1887 disclosed a duration of up to twenty days in 819 cases — 10.8 
per cent. ; hctwecMi twenty-one and forty days in 2447 cases — 79 per ccii^ ; 
between fortv-orui ami sixty days in 211 cases — (5.8 per cent. ; sixty-one days 
and over in 1 19 cas(\s — 8.8 per cent. 

THE TOTAL DURATION OF THE DISEASE* 

It will be most afiproprlatc at this plac(^ to make some additional 
remarks concerning the total diinition of the discjise, w’hich, natundly^ 
inchid(‘s both that of th(5 febrile period and that of ctmvalesccncc. 
In the first place, some statements may be added with regard to the 
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duration of the febrile stage. It Ls iifconipambly more ditlieult to give 
ui average figure for this stage in typhoid tluin in the maite infectious 
disi'ases that pursue a far more eyelie amrse, as, for iiistaiiee, fibrinous 
IHR-ninonia, typhus fever, relapsing fever, and the acute exautJiemata. 
Wliile in the latter the fever is confineil to sliarply <lefuied time-limits, 
the I'ebrile stage of typliohl fever is, jus has been seen, of iufmitely varla- 
[)lt‘ course and duration, from cases that become afebrile in tlic course 
i>r a lew days, to those Ijistiiig many weeks. In addition, the propor- 
tionate frecpiency of the mildest cases, the moderately severe, the severest, 
iiiul those of longest dunition, is extremely variable jit dillerent times 
and in dillerent places. The frequency of the mild and Jibortive cases 
is (‘specisilly variiible. This is not even proportional — as must jigain 
l)c especially cmphasizoil — to the severity or the nnldnf?ss of the char- 
acter of the individual (‘pideniic in other respects. Thus, I have 
fiuountercd periods in which, in spite of a relatively large number of 
mild and .abbreviated cases, the mortality was c[nite considerable, because 
the sevens well-marked eas<\s pnrsiie<l an especially unfavorable course 
undt r tiic controlling inllueiice of the predominating varieties of course 
ami complications. If the indeterminate mild and Jibbnwuited cases 
h»‘ left out of the count, and an Jittcmpt is made to detcrniiuo the dura- 
tion of the woll-marki^d moderately severe and severe cases only, the 
average duration of the febrile peri^xl will be found to l>e Iroin two juid 
a half to five weeks, but this may be cuKtonded to six weeks and even 
hevoiiil, even in the Jibscuiee of com])licatioiis. 

It may be instruetive to form an idea of the variable tluration of all 
llie eases in a single epiilcinic, the mild and the severe together. Tlnis, aii 
analysis of the eases at Hamburg in the year I88t)-l.S»S7 yielded the fol- 
lowing resiilis : The duration of the febrile ])eriod was observed to be up to 
twenty-one d.'iys in 2040 cjises — 57.1 pcT cent. ; from twenty-two to thirty- 
fliree days in 1118 cases — 31.3 per cent.; thirtv-lhree days and over in 
417 «*asi‘s — It.G per cent. In 9 instanccni the duration was more than sixty 
days, and the longt^sl was seventy-five days. 

• 

With regard h> the conditiems responsible for the duration of the 
fcNor, as little is known as with regard to the cireumstniK^es responsible 
lor tlie various forms in gc?ner:il. Even the genend factors are but little 
known. Tlie influence of age, liowever, is the most cons])icii«)ns of 
iln sf* factors. We h.T.V(j jdrcadv seen that the febrile stjige in cldidren 
is in geiuTal shorter tlian that in a<lnlts, and that during childhood 
this is true of the earlv periods in grcjit(*r degn'c than of the latrT. 
flw‘ (^^iirse of the dis(^:ise is especiidly prolongc<l aft(U* the fortieth year 
and in old .age, 

An examination of our statistics at Hamburg with regard to the duration 
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of the fever at the various periods of life (estimated with reference to 
number of cases admitted at the various age-periods) yielded the followin.r 
results : 
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'Fliis tabic concludes with the forty-fifth year, as the iiundier of.cn.sta 
admitted at later age-periotls is naturally so small that they do not appiur 
availalile for statistical jiurposes. 

The dillieiilty of* obtaining a genei’Jil niinu'rical idea as to tlie lot:il 
durathni of the disease — that is, from, the beginning of the fever to tlu* 
tevniination of convalescence* — need not, in view of the foregoing, agnin 
be pointeil out. N(ivertheless, a few suggestive figures may be useliil. 
For well-marked eases of typhoid fever I should consider tlu* a vorjigi^ 
duration from the beginning to the ])eriod of discharge and restoration 
of the culpability for work as from five to ten wi'eks. Only tlu* atvpi- 
eal and the milder ceases run their eourse within a shorter p**rio(l. 
Not a few leases, however, ])ersist for a <M)nsiderable time bewond tlie 
avemgii ])eriod stat(?<l. 1 liavo observcMl extreme eases, whicdi, never- 
tlieless, terminated in complete recovery, last up to twenty weeks, 
exceptionally for a half-year, and even longer. In tlu* latter cases, id 
course, the prolongation w^as dep(*ndent upon the inllnence of local 
hvions ftnd upon re(*riid('sc(*nfHN and relaps(*s. 

Of more than JIUOO (carefully stiulicd cases in tlui epidemic*, at Ifamhiirg. 
72.5 per cent, had a total duration of from thirty-one to eighty days. The 
average duration of all tlu^ analyzed cases was fifty-five days. 


FATAL TERMINATION. PROGNOSIS. 

With regard to the ymignosis of the non-fatal cast's, abundant refer- 
ences have l)f*en nnide at manv parts of this work, so that tlu* fill lowing 
sexdion wdll coniine itself almost exednsively to the fatal termination an<l 
the related prognostic considerations. With regard to the fr('c|nency 
of a fatal termination in general, definite statistics are not readily attain- 
able. Although a mortality of fnim 5 to (> per cent., on the one hand, 
and of 30 or even 40 jier cent., on the other hand, is mentioned, it may 
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1 ,(. siatcMl at the outset tliat such extremes are attributable to quite 
(klinite conditions. Leaving these groups of cases out of eonsi<leration, 
ilu* iji'iicral mortality is statc<l l)y the earlier classical wrih.Ts to be 
iM'tween 18 and 20 j)er cent. A<*cor<ling to moclcrn experience, liow- 
cver, it. is distinctly lower, namely, from 9 to 12 ])er cent., and at most, 
W percent. Impiiiy as to the causes for tl.is nHhielioii in mortality 
will show that it is due in part to impi'ovement in special m(‘tliods of 
ircalnient and in the general hygienic conditions, and ))ossibly also to 
a reduction in the virulence of the disease, in favor of* which is th<* evi- 
dence which is available with regard to the Ixdiavior of other infectious 
diseases in this resj)ec;t. A more important iniliience, how(jver, than 
tlicse factors in rcHluciug the present mortality ix'sidc's in tlu^ perfection 
of diagnosis, so that a large number of eases ]>r(‘viously not eoiisiderod 
us Ivphoid fever, wbich niu^xceptionally tenninate in rc<*ovcry, are now 
r(ii'o«rnizcd as exam])les <jf this disease. This circumstaiur is taken 
account of also by a number of earlier writers, wdio, in estimating the 
inorlalily, exelnded the inilil eases at the outset. 

'flius, (Irii'ssiuger deducts from 510 cases of ty])lioid fever 40 of mild, 
Icbrit nlar character, and estimaltjs the mortality of the remaining 470 at 
I per cent. Mundiison arrives al approximately the same ligiiros. Tie 
fnMiid among 2505 cases in the Lmdoii l^Vver lI()S])ilal for the years LS4.S- 
1SI)2 a morttdily of 18.5 per cent. Thai his and Cilriessingers results were 
ihc expression of the general mortality- rate in typhoid fever at tliat time is 
iiwrn‘ate<l by ihe result of an invtrsligatioii of 18,012 collected eases (from 
London, Ghlsgo^y, ]*aris, Strassburg, and tlto Krench ])n>viiu^e.s } of the iillh, 
sixth, and tlie lieginniiig of the seventh decade of llte iiiiieleeiilli century, 
wliich likewise yielded a mortality-rale of l'S.52 ])er cent. The conditions 
at Vienna wtu’e remarkably more nnfuvoruhle during the same period. In 
t ho Vienna (irfMicral Hospital lliere were ohserveil between 184() ami 1801 
l^Ll.sj) e;i??e.s t>f typhoid fever with 4708 de.aths — 22.2 ]>er cent. 

These lignres may be compared with some of more nnaait date; tliere 
Were lreat.c<i in the dakobsspital of Lcipsic, from 1880 to 1803, 1020 ^•ase.s 
nl lyplioitl f(*ver, of which 243 — 12.7 per cent. — torminalc'd fatally. Karlier 
staiisiics l)y Uhle from the same iiospital showed that OOt) patients oxlrihiltMl 
tile average mortality at that time of IS.5 per cent. In the epid(?nnc of 
1 .s.SO- 1 .s,S7 at Hamburg,' the mortality-ratii was comparatividy favorable. 
JM 1.0,823 })atieiils throughout the entire city, 840 »lied -8.5 per cent. 
lh(*y wenj (Iistril)ut.e<l throughout the two years as follows: 1880, 3048 cases, 
'villi :]04 deaths — 0.2 per cent. ; 1887, 0875 cases, with 470 deaths — 0.0 per 
<*(nu. 

Of the 3080 ])atieuts of this group treated in the hospital, the mortality 
'VMS soiiuiwhal higher — 3(52 ('0,8 per cent.) — iindonbledly on aecoimt of the 
number of mild cases. As comparotl with lh(\s(\ llie statistics of 
1 Iningel arc interesting, who observed among 504 patients in the same hospital, 
between the years 1858 and 1801, 00 deaths — 10 per cent. Finally, I would 
further that a study of 3000 casi^s tliat I treated personally during the 

* Jio'irJit dtts iFamburger Metiiviyuilbureuiifi. 



384 


TYPTIOID FEVER. 


period from 1877 to 1897 ia various places (Berlin, Hamburg, ^^ei[)&i(^j 
exhibited a total mortality of 9.3 per cent. 

During the ten years, 1889 to 1899, of 829 cases Iretited in the Julinji 
Hopkins Hospital, 03 died — a na)rtalit.y-rate of 7.0 per cent. 

It has been |)(>iiitt*d out that the rigiin\s given can be applicable onlv 
in a general \vay. They vaiy under <livt‘rse conditions, partly indi- 
vidual, partly general, not <lirectly relating to the patient. It is well 
known that the mortality varies widely during ditfertait epidemics 
and endemics, just as the (character and the peculiarities of the disejisi* 
may exhibit great variations in detail at difleieiit times. 

The extent towliieh climate and season are opc’rative in this con- 
nection appears to be not yet sufficiently (letennimHl, although Miirehistm 
believinl that from a study of the .statistics of the Lonilon l\*ver Hospi- 
tal he was able to make out a gn^ater mortality from typhoid fever in 
the spring. Geographic ami racial differences a re insig nincani= 
in their iiiflii(‘nco upon the mortality. As typhoid fever i.< ilistribuTon’ 
over almost all parts of the world and eonnlries, .so its vindoiUH? a|)))cai‘s 
to he everywhere approximately the same. Wlier(‘ di.^tincl di(ter» nc('s 
with regard to the mortality, padicnlarly in an unfavorable direcii(»n, 
arc appaiscnt, these depend e.‘<])ecially n))on combinations with otlur 
severe morbid state.s of locrd origin. An illiisti-jlion of this is ullbrdrd 
by malarial regions, incomparably bethu* known find more important 
than the.<e gcaieral factors is the influence* of pc'rsonal conditions upon 
tile mortality. It appears from previous stateimaits that age i.s ol’ 
greatest importamre in tliis connection. The elangcr from tlie di.-easr 
incri.‘ases rapielly with advancing ycar.*^. As (*arly as after the li)rticlh, 
ami particularly after the fiftieth, year the; malignancy of the* e:;e>iirse i." 
gre*at, while; it is luielcniablv lea.st. in chilelren between* the see*ond and 
tlie teaith ye'ar, Jn the later years of child hejeiel, ami in the siihse rjiieMit 
age-perioels in aelnlts, up te> the middle of the fourth deeade:;, the eliifer- 
enoe.s in the meirtality ami the rapidity of its increa.*ie with aelvam*ing 
years are l(\’ss significant, hut, e»n study e)f a large iiiiinher of e*a.ses, lb< y 
are, ncvertlie*le\ss,elistinetly appreciable. Thus, tbrtlieperieids from Iwciity- 
five to thirty years and fre)m thii-ty te) forty, the* pre)gne)sis is distim'tly 
more nnfaveirahle* than in the; perienl from twelve te> tweiity-dve ye;Jirs. 

The figures of Tne)st writ era agree with those given in the table* on 
p. 380. Tims, Liebenneister, among 1743 case^^, el n ring 181)0 to 1879, 
feiiinel a mortality of 30 per cent, for the; agc-perieiel.s aliove forty years ; wliile 
in the)se bellow' it w'as o»ily 1 1.8 per cent. Uhle,* at the clinic. e)f Wunelcrli^'k 
ol)Scrve*d elcatli e)cciir in more than half eif the cases in ])atieiits above the 
age; of fe)rty ye;ars. Gricssingcr utilizes tlmse^ fiK*t.s for an intere'sting expUma- 

1 Arch. f. p/n/.swl. Ueilk., 
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lion of certain striking, diflcrences in the mortality in different hospitals. 
While lie lost 18.8 per cent, of his patients in Zurich, among whom those in 
the aire-perwtl above forty years uiiiiibered 12.9 fKsr cent, Fiedler, in Drt^s- 
jh'ii, with only 3.1 per cent of the latter, had a mortality of only 13.1 per 
ivni The tracing (Fig. 47) is es[)ecially instructive, in whicli Fiedler* 



jirpsents the percentage-relation of the <leaths from typhoid fever to the total 
minihcr of cases of typhoid fever, and their relation to age-periods, from the 
iiKiierial of the Dresden City Hospital during thirty-Jiuir years ( 1850-1883). 

The relation of age to the mortality is exhil)ite<l by the following table 
prepared from the Hamburg statistics for the years 1880-1887 : 


Aoe. 

Number of coses. 

Deaths. 

PiTccntagc 

1 t«> T) years 

50 

2 

4.0 

»i t«.» 10 “ 

150 

10 

6.4 

n to 14 “ 

245 

20 

8.2 

i-> li) :io “ 

IKK) 

06 

8.7 

•ji I., 

"'^102 

7 / 

7.7 

‘■=^'5 U) :ui •» 

002 

74 

12.3 

■' 1 1m ‘ 



11.5 

til -10 “ 

^27 

IfT 

14.0 

■tl lo 15 “ 

81 

15 

18.5 

't'i I'l ‘>0 “ 

26 

7 

2ri.O 

1 t-i ' 55 * * 

13 

3 

23.0 

Oi; 00 n 

8 

3 

37.3 


I he differences in ]>rogn().sis dopcuident upon sex are, in contm- 
^Ji^tinctiou to those due to age, vciy slight. The little difference that i.s 

* ^fpnraiahflntck aus den Berichien drr Gesdlschaft f. Nntur- vnd HeiUiundc zu. 
1884. Tins valual)lo publi<*ntinii, which c«)ntains a largo amount of carefully 
'^licri statistical data, is much too little known. . 

2h 
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ap|)ai'ent in this connection is due in men rather to external and social 
conditions (oocnpation, mode of life, Jilaiholism) ; while in Avomen tljo 
sexual functions are dir(‘ctly of influence, particidarly prt^naney, parti?- 
ritiou, and the puer[)erium. If an especially lar^c number of women 
are accidentally received into a hospital in conscnjiieiu^e of exItTiial 
coiKlitions, these liictors may be of considerable influence upon the 
mortality if the |>atients are largely at the period of atloleseonce. Under 
ordinary circumstanees the diflerenees in mortality hetwt'en the two 
sexes are so slight that they (‘an he almost entirely ignortHl. It is 
highly (‘haraeteristie in this eoniieetioii that, iu the course of an epidemic 
of typhoid fever of i^oiisidera I )lc duration, the mortality among men mav 
at times exceed that among women, and riee vt vm. "J'hus, at Hamhmg 
in the year 188fl the mortality jiniong men (S.o per cent.) was gre:it(‘r 
than among women (3.o jmm* cent.); while in the y(‘ar 1887 that aiming 
women (!). 4 j)er e(‘nt.) slightly exeetnled that among men (8.8 per e(‘iit. ). 
It is not worth while to present here many statements of other writers. 
With a few exceptions tlicy rewh like ivsnlts. Almost exactly Ihe 
same mortality is shown, for instance, in the following table by Mur- 
ehison, iiiehiding 1820 ('ases of typhoid fev(T treat(‘d in the London 
Fever Hospital between the y<‘ai*s 1848 and 180? : 

A(lmissi«»ns. Deaths. IVrct'ntaKC. 

. <H)5 DJO 17.M8 

. 915 173 18.89 

1820 833 18.29 

This table may he followctl by one of Hcetz, from the Munich nicdi- 
«ll eliinV, including th<* cas(;s of typhoid fever l)(^tw(‘eii the years 1874 
and 1877, and exliihiting a marked jwepoiuleraiiee of the inortalitv in 
men. Probably we have here an illiist ration of the inflneiiee of ccriain 
injurious hal>its of life in men (aletdiolm ex(‘e.ss, particularly of beer). 

Mu.vini 

1874 

1875 

1877 

Also, the social position and the occupation are not of so much 
significninee wdth regjird to the prognosis in typhoid fever as with regain 
to that in other infoc?tious diseases, as, for instanc‘(‘, typhus fever. I 
believe that typhoid fever has as little relation to wealth and poverty 
to .special occupations. It is not even apjiarent that an iiidigciit nn'<l* 
of life is, in itself, injurious. On the contrary, the mode of lift-' 


y -lVreont.:igc. 


Miilos. 

I’VniJilos. 


8.4 

4.7 

n.7 

12.7 

8.5 

10.5 

13.0 

7.5 

9.9 


Mal(*.s . . 
Fcijialc;! 
T(ilal 
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ii. h is almost more frequently to be taken into consideration as an inju- 
i.jojis prtHlis{)Osing factor. Whether the occupations that favor iiifwtion 
with typhoid fever in somewhat greater degree (sec Etiology) are to be 
o(Mi>idercd more unfavorable also from the pnjgnostic stand |>oiiit is 
c^\<'cedingly doubtful. 

In certain superficial respects the well-to-do classes, it is true, appear 
to 1)0 somewhat more favorably situated. They are, in general, able to 
sociir(? more careful nursing and attendance, and, above all, come under 
UoatTiieiit early. The resulting advantages to the physician in his daily 
r«)Mtine arc in my experience also appreciable in the liospital, since here 
the prognosis of the eases which, by reason of unfavorable circumstances, 
are rc<*eived cxo<M-»dingly late, is generally far more grave than that of 
the cases admitted at an (iai'ly stage. A not inconsiderable influence is 
everted upon the prognosis by the constitution and the condition of 
general health present before the atfci(;k of tyjdioid fever. With 
regard to the constitution, the danger is from tlui outset le-jist in young, 
innsciilar, spare ])ersons, tlie so-called tough individuals ; wliile, as has 
mentioncHl, the j)rognosis must made with grisit caution in the 
ease of obese persons, oven young ones, men as well as women. That, 
in addition, anemic and chlorotic [)ersons are exposed to great danger; 
that in alcoholics, persons addicted to morphin, and thos(‘ r(‘duetHl by 
excesses in other directions, the outlook is unfavorable, need sctircely be 
cm]»luisized. Among th(i excesses physical and mental overexertion are 
aln) to be inchuled, as well as })n)found emotional disturbances, great 
grief, and anxiety. Among chnmic diseases, gout, diabetes, heart 
disease, nephritis, chronic disease of the respirah)rv organs, ])arti(?nlarly 
advanced tuberculosis, arc to be considered as especially unfavorable. 

TIME OF DEATH. 

Tile early or late occurrence of deiith depends in the individual case 
espei/ially upon the age and the constitution of the patient, ujion the 
special form of the disease, upon the distribution of the typhoid process 
>n lli(‘ various organs, as well as upon the number and the character of 
cornpli(!ations. Keference will be made later to a mimlier of espe- 
cially important points in this connection. It is, however, not without 
to obtain general figures with regjird to the time of the fatal ter- 
‘i^ination. The largest number of deaths in avcr^lg(^ epidemics of ordi- 
^‘‘‘iy character occurs between the second half of the second and the end 
the fourth week. Death is much less common at an earlier period, 
t cf'cnrs even Axdth distinctly greater freciueney after the thirtieth than 
ore the tenth day. It is noteworthy and in accordance with the 
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relative brevity of the course of the disease in children that the larfroi^t 
number of deaths in tlieiu occurs between the tenth and tlie tweni\'.. 
first day. The special chametcr of some epuleniics is manifested by, ii, 
addition to other features, a remarkably early pei-iod for the oecurreiu i* 
of death. These epidemics are characterized by the fretpiont occurrcruc 
of profound intoxication or espeidally early intestinal hemorrhage. ] | |.^ 
of practical importance to note that dciith may occur, and by no means 
rarely, long after the termination of the febrile stage. Marisnms 
sluggish processes, and sequels play im important rule in this connei^titm. 
I have observed death occur as late as the one hundred and twentiotli 
day. 

Our Leipsic tables show a fatal termination in the eleventh week in 4 
cases, and the Hamburg statistics show 26 cases — 7.7 |:)er cent. — in which 
death occurred after the fiftieth day. Both tables are herewith appended. 

Death occurred at Ijcipsic in the first week of the disease in 6 cases — 
2.5 per cent.; second week, 37 cases — 15.1 per cent. ; third \yeek, 63 cases 
— 25.9 per cent. ; fourth w’eek, 51 cases — 20.9 per cent. ; fifth week, 22 
cases — 9 per cent. ; sixth week, 20 cases — 8.27 per cent. ; seventh week, 9 
cases — 3.7 per cent. ; eighth week, 7 cases — 2.9 per cent. ; ninth week, 5 
cases — 2.1 per cent. ; tenth week, 2 cases — 0.82 per cent. ; eleventh week, 
4 cases — 1.6 per cent. 

Death thus occurred between the second and the fourth week in Ifil 
cases — 62.1 j)er cent. 

At Hamburg, among 362 cases of typhoid fever, death occurred betweeu 
the sixth and the tenth day in 11 cases — 3 per cent. ; eleventh and the 
fifteenth day in 51 cases — 14.1 jjcr cent. ; sixteenth and the twentieth day 
in 68 cases — 16 per cent. ; twenty-first and the twenty-fifth day in 46 cases— 
12.4 per cent,; twenty-sixth and the thirtieth day in 45 cases — 12.4 per 
cent. ; thirty-first and the fortieth day in 35 cases — 11.4 per cent, ; forty- 
first and the fiftieth day in 21 cases — 5.8 per cent. ; after the fiftieth day in 
28 cases — 7.7 pc*,r cent. From this it follows that in more than half of the 
ca.ses — t. c., 210 (58 per cent) — death occurred between the eleventh and 
the thirtieth day. 

According to most observers ami my own experience, the prognosis 
of relapses is in general more favorable than that of primary attacks 
and of recrudescences. Of the cases of typhoid fever with relapse at 
Hamburg, I observed death in 4.9 per cent. 

CAUSE OF DEATH. 

The causes of death in detail ha^’e previously been somewhat disciissrcd 
(see the chapters on Symptomatology and on Course and Termination). 
With regard to many points, therefore, reference must be made to thern. 
Death results, on the whole, in one of three ways. In the first place, 
in consequence of the severity or the special character of the intoxua- 
tion ; next, in connection xvith unusual development and severe H 
of the peculiar localizations of the disease, especially in the interim, 
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fho respiratory orgsiiis, tlie nervous .system, and tl)e kiibieys ; and finally, 
in consequence of the. seat and the severity of the su^tual complications. 

'fhe severity of the intoxication is ])n>l>ably the most important of 
jin, nniises of detith. From 30 to 50 per cent, of the dcjiths are, in my 
oxjHH’ience, to be attributcHl to it. In a larg(jr sense the cases that pursue 
a termination with the clinical picture of tlie hemorrhagic diathesis 
jintl of hvqierpyrexia may also be included in this csitegory. The pro- 
loiiiid toxic eftects are exhibite<l esj)ecially and most conspicuously, 
and r^fteri simultaneously, by the ctmtral nervous system, the heaii;, and 
the vessels. Cases that are early attended with profound delirium or 
(Icrangemeut of eonsciousiiess, in which coma, floccitatiou, siibsultus 
tondinnm, choreiform and spasmodic states early occur, are illustra- 
tive of the espeidal severity of the toxic action upf)u the central ner- 
vous system. Among such manifestations are often included also 
rigidity of the neck and the l)a(d< and Jiyperesthesia. It may be note<l, 
liowover, that these features may be Ciirly and marked also in cases that 
siil)sc(iiu‘ntly j)ursuc a favorable course. On the other hand, they may 
he the symptoms of actual complicating meningitis. 

All hough, without doubt, (jonstitutuMi, si^x, age, and individual cir- 
cumstances occasion a variable susceptibility on the part of the central 
nervous system, it may be stutcHl in general that the prognosis is the 
nu>ro unfavorable the more profound arc the symptoms referable to the 
C(‘ntral nervous system, and the earlier they appear. 

JiiL*l)errnei.ster made an interesting analysis of his patients in the ejn- 
ilomic at Basle between 1805 and 1868 with reference to this point, and 
loniid that of those who exhibited no striking cerebral symptoms during the 
course of the disease, 3.5 per cent, died, while the mortality in those patients 
ill whom only slight conditions of excitement, of sliort fliiratiou, or occurring 
only during the night, luul existed, was 19.8 per cent. Of the cases with 
niJirkcd, furious, or with inutteriiig delirium, 54 per cent, terminated fatally, 
while tiiose attended with sopor and coma exhibited the enormous mortality 
of 70 per cent. 

With regiard to tlie efr<*ct.s of tlic toxins upon the cireulatory organs, 
th(‘ dislurbances that occur in tlieso are also undoubtedly to be con- 
-‘^idert'd tlie more serious the earlier they occur and the mora severe 
tiny are. They arc usually includinl under the general ilcsignation 
cardiae weakness. It is certain, however, that in cases of typhoid fever 
^»d of other infectious diseases disordera of tlie va.somotors, as lias been 
I'Uiutcd out, play just as importjint a I'dle as disorders in the activity of 
*j‘‘‘ myocardium itself. We am at present, it is tnie, not yet in a posi- 
to distinguish definitely one fixim the other, or to estimate the share 
takes in their apparently freejuent combinations. 
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The most impoi'tant guide to the state of the cireulatory organs is 
furnished, now as always, by a study of the pulse. Its frctpuDcv 
alone may be of considerable innK)rtanct‘ — less, it is true, in the ca.s(' of 
womeu, children, and other nervous individuals, than in that of rohi^t 
men or elderly persons of either sox. While in the former gn^at fn*. 
qiioncy of pulse appearing early is cx)mmon, and is of itself of litth. 
signilieanee, it must, in strong young men or elderly persons, even l»\ 
itsc'lf admonish the elinieian to exercise great eanliou in jirognosis. [f 
may even be a matter of (?oneern if in an apparently strong man ihv 
almost typical relative slowness of the pulse so generally j)resen( in 
the first half of tlie febrile stage remains absent. Diminution in the 
tension and alteration in the regularity of the pulse are nainrally to l)r 
considered still more serious than inerease<l frequency, and iji this eon- 
nection, as has been pointed out, more importance is to be aftaelied to 
irregularity in force than to mere irregularity in rhythm. As a matter 
of course, these disturbances are all the more significant the earlier tiny 
appear, the longer they last, aii<l the more positively it can \k* staled 
that they arc not d(^])eiident upon probably transitory complications. 

The extraordinary prognostic importance of the state of the circula- 
tion was es])ecial]y appreciated by earlier ])hysiciaus. With the intro- 
duction of thermometry, and the j>rimary enthusiasm aroused by this 
new method, it was undeservedly pushed somewhat into the background. 
At the present day it has bccu restored to its proper position, and there 
is no doubt that for individual prognosis, on the whole, tlic slate of 
the pulse afrord.s better and safer gui<lance than that of the IkxIv- 
temperature. 

The prognostic interpretation of the course* of the temperature is dis- 
tinctly more difficult, and is dependent upon the most varied possibililics 
and the mo.st comjdcx conditions. Although formerly dccisiv(j value 
was attached to the absolute height of the temperature, without ade- 
quate consideration of the general state, this is at the present day eoii- 
cedcnl to be but limited, and applicable only to rare conditions. Tein|>er:i- 
tures of 40 ® C. and above, especially in adults, if fn'cpiently repeated, 
or if a pei'sistently high temperature-level is reached, may undoubtedl\ 
be considered! senous. The prognosis is under some circumstances reie 
dered unfavorable also by abnormally low temperatures. The colliqjso 
and pseudoeollapse ])revioiisly mentioned should be lx>me in miial, 
well as the persistently low torn peratii res, such as occur in senile or m 
prevkmsly debilitated youthful individuals, and which beexune 
markf*dl in that dangerous variety of typhoid fever that pursues an 
afebrile, or even a subfcbrilc, course. 
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Further, prognostic conclusions luised upon the temperature should 
nni be formed after too short a period of observation or without (X)usid- 
(■riition of the remaining circumstances. Indeed, the state of the boily- 
trin[>craturc in eases of typhoid fever, as in some other infectious 
iises, is as much dependent u|)oii individual circumstances as is that 
the noTVous system and the eireulalory organs. Every physician, 
iihI cs])e<*ially the family pmclilioner, has inemilrovertible evidence 
nf the fact that different individnals exhibit not only different febrile 
nadions to the same inllneuees, but also varying degrees (»f resistance 
to tliose inllnences. 

Presiipp<»sing all this, it is, nev(U*theless, useful, especially in the 
first |)art of the disease, to seek prognostic guidance from the state of 
lli(‘ temperature. The height and the character of tlu^ curve are, in this 
coimection, of ccpial importanee. As Wunderlich and his ])npils have 
pointed out, rapid elevation of the body-temperature in the initial stage, 
witlioiit or wth but a suggestion of a sti»p-like aseent, and a high 
teinperatiirc speedily reacluMl and mainhiined for a considta’abit* lime 
without material morning remissions, are indicative of a sevens course. 
Kspe<ially the hyperpyrcti<^ and fulminant cases arc prone to begin 
wiih a rapid, uninterrupted elevation of temp(‘rature (Fig. 2o, p. 2S9), 
On the other hand, it should not Ixj forgotten that especially the abor- 
tive eases pursuing an unexpectcHlly rapid and favorable course at times 
sd in in an almost idontieal manner. 

While persistent high temperature with slight remissions is in gen- 
eral to be considered unfijvorable, (‘.veiling exacerl)ations of even wni- 
.‘^iderable height permit of a favorable inteiprctation if they are associated 
with marked morning remissions, or (iven iiit(?rmissions. It may be 
j^tatod in general that the earlier, the more niark(‘,d, and the longer the 
remissions, the more fiivorable may the course be (‘xpeete<l to be. 
Naturally, remissions following a continued fever of considerable dura- 
tieu may be welcomed as an indiention of the ('arly advent of the* stage 
of .'^toep curves. All these circumstances, howevcT, it may here be 
»'e])(‘ated, b(*eome more valuable from the prognostic standpoint, the 
more critically the condition of the l)ody in general, and especially that 
of the pulse?, is kept in view. If the pulse maintains a normal course, 
danger need not be feared, even in the presence of an apjiarcntly 
untiivorable course of the tcm]icratuix\ In the pr(*seii<*e, however, of a 
’^'i^pieious state of the pulse, no course of the temperature, not even 
'M'P‘'ii‘mitly the most favorable, is to' be trusted. An important aid in 
interpretation of the pulse* and the tem])eratiire may be provided 
the state of the lungs. Suspicious changes in the former must lie 
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considered the more serious wlien extensive bronchitis appears earlv in 
previously healtliy individuals, inasmucli as ils severity, apart IVo^n 
dependence ujum the intensity of the toxic effect, is related csJ)e(MJlll^ 
to the impairment of cardiac activity. Still more distinctive in tliN 
connection, and sometimes evident even befoni the pulse has aecjiiircd a 
detinitely serious (diaracter, is the early involvement by a rapidly ])n>- 
gressive liroiichitis of pretembly the posterior and lower parts <>f ij|,* 
lungs. The prognosis is naturally most iinfavorabhj with the oiisoi 
of actual hypostatic congestion, simple or inflammatory. 

Of the locjil typhoid disorders and the complications already rr- 
peate<lly discussed, only the most imjiortant will be eonsidcrecl in this 
plaet?, and then especially in r(‘g;n-d to their prognostic* importanc(*. \\'o 
shall consider first the state (»f the int<*stinal canal. The occuitoiun' of 
meteorism is, from the prognostic jioint of view, of inestimable signifi- 
cance. Although its apj>earanc(* is, in grmeml, little to be desired, ih 
presence in mark<Ml degre(' and its lapid development at the height 
of the disease in patients the regulation of wliose diet has not heiii 
neglected must be considered as actually rmiinous. The meteorism is 
then almost the direct ex])r(*ssic»n of lhe(h?gn?e of loxi(* action upon the 
intestinal nervous system an<l the muscular layer. It should, in this 
coiineetion, be expressly emphasized that the intensity ofl the meteorism 
is by n<^ means in direct relation to the severity td' the diarrhea, or even to 
the severity and tlu.» extent of the speeific typhoid lesions of tlie intes- 
tine. Thus, I have observ(*d the usual meteorism of the large intestine 
well marked in the abseiuM* of the slightest infiltration of the follicles. 

That the fre<|uency of the stools is no index of the degree and the 
extent of till* medullary swelling of Peyer^s ])atehe.s and the solitary 
follicles has been pr(*viously emphasize<l. Xeverthelcss, eases with 
severe diarrhea of early onset and long duration are undoubtedly to ho 
considered, in genenil, the more dangerous. 

Of great importance in the prognosis, an<l among th(? most frequent 
causes of death, arc two other manifestations on the part of the intes- 
tines, viz., p<^ritonitis and intestinal h(^morrliage. Peritonitis 
the two, the less common but by far the more dang(TOus condition. 
In the nature of things, it is in the* overwhelming majority of cases not 
circiimseril)(*d but diffuse, and therefore usually fatal. 

Our Ixsipsic statistics show that among the fatal eases of typhoid fev^*** 
death was due to peritonitis -in Ifl./S per cent. At Hamburg, where of > 
patients with peritonitis 51 — 83.6 per cent. — died, the proportion of these o 
the remaining fatal cases w'as 14 per cent., and if all cases of typhoid fever 
taken into consideration, it was found that 1.4 per cent, of them terminal 
fatally from this accident. Although, as has been mentioned, the seven v 
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typhoid inttistinal lesions varies in accordance with temporal and 
local iniluences, the proportion of fatal cases from peritonitis to the remain- 
fatal cases of typhoid fever will, nevertheless, not usually fall below 8 
per cent. 

Among the 03 fatal crises of typhoid fever at the Johns Hopkins Hos- 
j)il,iil, 20 (31.74 per cent.) were associated with i)c‘rforation and i)critonilis. 
Tlicrclorc, of the entire 829 cases, 2.41 per cent, terniinated fatally from 
this lu’citleut. 

AltlH»iigli a much larger number of cases of typhoid fever are Seized 
with intestinal hemorrhage than with peritonitis — this condition is 
likolv to occur in from 3 to o and even up to 7 per amt. of all eases 
— fl}is circunistaiici^ is, however, compensated for by the fact that even 
in the severest (•pidmnics not ni(»re than from 20 U) 30 per cent, of 
cases tiTininatt', fatally ; 40 per eiiiit. \V(»iild l»e the extreme limit, 
Mon‘ovor, it sliouhl be emphasizal that at limes the mortality from 
inicvstinal hemorrhage is i\‘markably low, and, in general, is liir beh»w 
20 per cent. The varialulity of the ecnnlitions in this eomieetion is 
.shown bv onr Hamburg statistics for two eonsc‘cutive vears of virtuallv 
the saiiK? ('pi<lt*mic. While in the yoixv 188(> 20.9 per cent, of the 
cas(‘s with inte.stinal hemorrhage died, the proportion in 1887 was only 
Il.t) percent. In spite of the much slighter danger from intestinal 
hemorrhage in the individual case, its much greater frecpieney puts it, 
iH verlheless, in the front rank among the causes of death. I should 
estimate its mortality at about two-thirds of that of peritonitis. 

Among the 820 cases of typhoid fever at the Johns Hopkins Hospital, 
hemorrhage from the liowels o(;curred in ol) ((>.03 per cent. ). Of these oO 
Cbis, 0 (10 per cent.) died. Or, of all the cases of typhoid fever, 0.(i per 
cent, terminated fatally from this complication. 

Hearccly less dangerous arc the diseases of the lungs, c'spccially 
the various forms of pueumotlia, with their setjuels — a!).sccss, gangrene, 
<5tc. In severe epidemics from 10 to 15 per cent, of all <l(»aths can he 
iittrihutcd to them. Jiy reason of the imperfi*ct development of the 
ctiolngio^ and especially tlie bacteriologic, basis of the various forms 
td pneumonia, it has hitherto not been ])ossil)le to reach definite views 
regard to the prognostic significance of tlie intlividiial varieties. 
In ngard to the time of onset, the forms of pneumonia that develop 
^iite appear to be especially unfavoralile, l) 0 caiise, uiuhn* such circum- 
^hineesj hypostasis, antecedent extensive bronchitis, cardiac enf(»eblemcnt, 
vasomotor disturbances exert an unfavonible infliuMice ; but also 
lh«tv:e cases that develop at an earlier period, ^particularly the initial rases 
P*'‘\£^ressing under the picture of the so-called “ piienmotyphoid,’^ may 
quite dangerous. That ago plays an important rd/c in the i)rog- 
of typhoid pneumonia scarcely rajuires special mention. While 



394 


TYPHOID FEVER. 


in typhoid patients over forty or forty-five years of age tlie ocourrenri^ 
of piieiinionia is probably always a fatal coinplieation, the niortalitv 
from pneumonia in eliildhood is low. The favorabhi condition of the 
heart obviously in(;reasos the jK)wers of resistance under these eirenm- 
stances. 

Pleurisy, which is much less common, is, apart from the prcsciuf- 
of purulent and [Mitrid etfiisious, by no means so imfavorabh* as [»ii< ii« 
inoiiia from the pri^gnostic standpoint. Small and even consideral.h* 
effusions subside without untoward cojise(|uences, even without ilio 
necessity for pun jture. That patients sntlering from chronic l>ronchiiis, 
emphysema, or pnlnK»nary tuberculosis beford the onset of the typluful 
fever are exposed to considerabh* danger is a matter of course. Tlie 
relation of tulnTeulosis to the course of the attack of typhoid fever has 
l)eeii fully considen^d previously. 

The condition of the kidney is also of great im])ortance trom the 
prognostic standpoint. Even the cases with simple febrile albuminuria 
are to be cHuisidered cautiously. This condition is indicative at least of 
feeble powers of resistance on tiu^ part of the body to the action of the 
toxins, and it is, in general, to be, considca'ed the gniver the earlier it 
appears. The discovery of the excretion of allaimin maybe of especial 
significance in pn»gnosis if it <K*curs at a time when the temperatun^ is 
not ]>articularly high, and when, also, the pulse exhibits no serious 
maiiifcstatioiiH. Nephritis has a noteworthy influence upt)n the nu»r- 
tality, although it is not so im]K>rtant in this connection as the diseases 
of the intestines and the lungs. Although with reganltothe fretpiency 
of its occurrence it occupies a position far behind the latter, it causes, 
on the other liand, a fidal issue in half of those attacked. 

The unfavorable progiu'^sis of so-called nephrotyphoid is gen- 
erally recognized, but it is by some Fnaich invcstigjitors, however, 
exaggerated far beyond tlie actual degree. Ot flOo fatal cast's in flaiu- 
burg and Lcipsic, 27 — 4.5 per cent. — were attributable to complicating 
ncpliritis. The uniformity of its occurrenw in both sets of statistics 
noteworthy : while of 2.43 fatal cases at Iii*ipsic, death was due in 11 - 
4.0 per cent. — to nephritis, among the 302 at .ITainbiirg, nephritis was 
the immediate cause of death in 16 — 4.4 per cent. A ray of light in 
the gloomy prognosis of nephritis may 1)0 found in the; fact that if d 
does not (»aii.se death, complete recovery generally follows. ItOng- 
continued albuminuria or transition into chronic nephritis is 
common in connection with typhoid fever than with some other inf‘^< 
tious diseases. 

Although it has Ix'en necessary to emphasize the influence Oi 
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toxin upon the heart and the vasomotorrf in general, the iudividnal 
irnoiiscs of the myocardium, the t)criciinliuni, and the endocardinni as 
, allies of death are iiiconsiderahh*. Tlie prognosis <»f typhoid myocar- 
(liiis has alreiidy been pointed out as not so unfavorable* as it might 
•ip|)rar from the iufliienee of the same? eomlition in other infei*lions 
(lisrnses, as, for iiistanc‘c, in diphtheria. Some significance is, never- 
theless, to be attached to typhohl myocarditis in the cx[>laiiation of 
cases of sudden death. 

It is not worth while to discuss individualiy the remaining organs and 
svsteriis with regard to their influence upon the mortality and the prognosis. 
Tlioy are rare or only occ^isional occiirninces, and do not require* special 
cniiimeut. The best idea of the conditions prescait in tliis connection will 
he atforded by the following tabular arrangement of the principal causes 
of death in 580 cases observed at Hamburg ami Lei|)sic : 


Cavses of Death. 


of 


of the iiifei:ti*iri 

l?iU\siin!il ])orlV)ratioii, perihinilis 
I iiu-^linal hemorrhage .... 

riK'Uiuoiiiib 



Ill iiiorriiagie diathesis .... 

I'vi-iuiM, septicemia 

Krv.<ip<'iufi 

Ik'cubilus 

Multiple ahsre.5.se.s 

N"TMa 

I'leeralive laryngitis, rn'orosi.s 

rrirtiliige, and sequels 

I'lilm-Miary edema . 

Semlihrinou:; exudative pleurisy . 
Kinpyeina of the pleura .... 
rv'ipiieinnnthorax .... 
l^uhiioiiary tuberculosis and mill 

:irv luhereulosis 

Pnlriionjiry ernholism 

Htiy hoiirt (myocarditis ?) . . . 

KrifliiOMnlitis 

Jl'.’liriuin tremens 

^h’nirjgejil hemorrhage 

t'nnileiit meningitis with carios of 

the temporal hone 

Ihplitlicria 

Al'oriion arid premature labor . 

-i y'»'?ii!pinx, perforative peritonitis 

Total 


H)unbiirj[r. 

Li'ilKsir. 

Niiinbrrof 

(‘a.sc‘s. 

TVrci'ntap?. 

■ 

Xii ruber of 
eiise.s. 

roroeiilaKO 

m 

51. 1 

St> 

42. ‘1 

51 

14.1 

40 

10.0 

24 

r>.c, 

10 

0.0 

5n 

15.5 

24 

11.4 

UJ 

4.3 

11 

5.2 



5 

2.3 

*2 

0.5 

8 

3.8 

4 

1.1 

• • 

2 

0 .!) 

. 


1 

0.5 

1 




4 

a 

1.1 

o.s 

1 

0.4 

3 

o.s 



3 

i o.s 



1 

1 0.3 

j 

1 

3 

^ 0.8 

3 

1 

1.4 

1 

i 0.3 ‘ 

! o 

' 0.0 

2 

! 0.5 =1 

i T 

0.4 

1 

i 0.3 

; 1 

0.4 

3 

! O.H 


i 

1 

' 0.3 

i 

! 

i 

1 

0.3 

1 


1 

0.3 

i 1 

OA 



4 

1.0 



1 

0.4 

! 3f.7 

i 

1 

213 



With regard to the manner in which death occurs, it is 
*'oaro(?ly worth speaking in detail. From what has been previously 
It will aj>pear that it is most frequently ]>recedod by syniptoins 
Ihc most pmfound intoxication, with paralysis of the liairt and the 
^^Tvous system, and these are not much diflereiit in cases of typhoid 
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fever than in otlier aeiite infectious diseases. At later periods of tin 
disease tlie fatal termination is generally attended with symptoms cit' 
<;xhaustion and of marasmus^ or those of cornidieations. Each of ihr 
fatal local disorders naturally impresses with its particular stump 
manner in which ileath occurs. 

SUDDEN DEATH. 

In concluding this cliaptcr, only the cases of sudden death in the 
course of typhoid fever will be considered somewhat more in detail. 
These include the cases tliat remain indelibly fixcMl in the memory of 
the physician, in whhdi, quite unexpectedly, ♦during iHUivalescencc ni* 
apj)ari*ntly satisfactory progress, there occur suddenly, like a lightning- 
stroke or after a short interval, the alarming symptoms to whicli the 
patient succumbs. 

As with so juany striking clinical features which are cspe(*ially 
impressed upon the immiory <»f the jdiysician, and are therefore more 
frc(piently descril)e<l and mentioned in statistics, so, with ngard to llu; 
cases of sudden death, an impression has unconsciously beem gaine<l that 
they are far more frcnpicnt than they really are. On the contrary, I 
consider their occurrence as actually inrrc^ipu'nt, and ludieve, in addi- 
tion, that it can often be prevcnUHl if in the later sUiges of the disease, 
particularly the ])eriod of convalescence, the patients are ciirefully 
watched, and are kept at rest physically and mentally, and ar(‘ not 
jjcrinitted to get out of bo<l hn) soon. This statement implh's that the 
cases of sudden death are likely U) occur especially in the p(*ri<Kl ot 
defervi'scence, and even still more frecpuMitly in that of (Mmvalesccin-C. 
The unfortunate occurrence is incomparably less common at the height 
of the disease, ami it has been observed only (^\(^eptionally in the first 
week. 

It would be a mistake to believe tliat eases of smlden death occur 
with })ref(Tcnce in ]>er.sons who already are especially debilitated by reu- 
son of constitution, age, ])revioiis disease, severe, protracted cours(> the 
attack, or complication. On the contrary, robust youthful individu.ilj^ 
are attacked quite as oft(Mi, almost still more fnMjuently, even alter 
attacks of tlic disease of nuxlorat^^ly seven* or even mild course. 1 1^*- 
indicates that in this aiunoetion antecHxIcnt predisposition or the seven l> 
of the disease Itself is of less infliiem^c than certain morc^ or less unantici- 
pated altcnitions that appear in the course or after the termination of 
the disease. 

Most frequently the (*.ases of sudden <leath oeeiir under the folloAMUg 
oondilions : The jiatient, apparently previously well, but still langtu‘ 
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and weak, or with complaint of transient pal j)i tat ion of the heart, 

I xliihiting a rather small, unshible, and frecjiiejit pulse, suddenly, in or 
,»ii( of hc^I, generally while eiigjiged in Ksonie pliysic^al eilbrt — sitting up 
i(j take food, or for examination or deleoation, or indulging in short 
walks fjontrary to the instriK^tions of the physician — becomes ])ale and 
(collapses, falls back, and dies within a few minutes. If the physician 
seoii roaches the patient, he will generally still be able to n«ati(‘e some- 
what stertorous breathing, while the pulse is already impereej>tible and 
th(» heart-sounds are scarcely audib|||[. The impression is gained that 
I’ne patient luxs succumbed to actual heart-failure, to which cerebral 
anemia, as one of the manifestations of protbund blood-change, has con- 
tributed its share. To this the layman gives expression by attributing 
dealli to cardiac failure. 

The occurrence of sudden death in cases of typhoid fever luis t*or a 
long time been emphasized in the literature (Chomel, Louis,' Murchi- 
s«)n“). The condition has l)cen more thoroughly stiidic^l recently by 
Hav'eni,'^ Bussard,^ and Huchard'*; in (Jermany, soon afterward, by 
Leyden® and bis i)upil, Hiller," in an especially noteworthy eomrnnniea- 
tinn. The question was further e1uoidate<l by the investigations of 
iJoinberg® upon typhoid myocarditis in my clinic. These more recent 
piihlicatious have shown that inflammatory alterations of the myocar- 
dium play the most imp<»rtant rule in tliis connection, while the earlier 
investigators assumed only fatty degenerjuion with atony, dilatation, 
and friability of the myorardinra. 

Among the French writers c<‘rtain ditterences have arisen recently 
in that some believe that sudden death occnirs especially or exclusively 
iVnm rardiac fiiiliire, while Fluehaixl, Bussard, and in part also Dieulafoy,® 
consider eerehral anemia as the more important CJinse. I believe that 

have to do here with an unpromising controversy, and that both 
Ijictors are inseparably necessary for a full explanation of the cases in 
4n<^''(ion. I liavc personally, when I have been ixhh to watch my 
patients e^arcfully, particularly in the hospital, observed only a few eases 

‘ Loc. cit. 

* Jouf\ of Med. Sci.j March, 1867, cited by Hiller. Tt is intcrei^tine: and indica- 
1 ^ 0 * <,f iIjp rjirity of the event that Murchison, with his acute powers of ohservation, 

nrit even menthm the rases of sudden death in his well-known hook. 

^ Loc. cit. 4 Cited' by Virchow-Hirsch, J(threfthe7'icht, 1876, Bd. ii. 

‘ ^-nion med., 1877. 

® his publication upon the cardiac affections of diphtheria, Zeif. f. klin. Med.. 

i > . . 

‘ ^/mri/c-ilnna^cn, 1888. This paper contains also additional hiblioprraphic re.fer- 
and Statistical data. ® hoc. cit. 

Gffz. hebd., 1877, Nos. 20 and 22. 
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of sudden death, undoubtedly IwcAusc 1 permit my convalescents to get 
up comparatively late, and exercise particular care with uuenilc patieius 
who ]>resent suspicious activity of the heart. 

Of my few cases, two may be ilescribed briefly here: A healthy, vi-or- 
ous merchant, twenty-two years old, after iiaving served in the army the tiivi 
nine months of his term of a year, was attacked during the last iKjriod of his 
service, lie eontinuod to drag himself about for the first week, but <Iiiiiii.r 
the following week was nursed in the lazaretto, and suhsequenily at lioin,"^ 
In the fourth week he was free from fever, had a good appetite, and was iii u 
contented frame of mind, so that the patient and his friemls considered it 
pedantic that I liirhade his getting up after twelve afebrile days had passed. 
■My prohibition was based upon the fact that the patient, in s])ite of siih- 
normal temperature, still continued to exhibit a soft, now and again inter- 
mittent, pulse of more than 80, and at the same lime, with clear hut faint, 
heart-sounds, exhibited the signs of slight dilatation of the myoeanlimn. 
On the fourteenth day of convalescence the nurse, retained by my direction, 
on returning to the room after an absence of scarcely ten minutes, foiiiui tlu- 
patient lying in front of the bed, unconscious and pulseless ; and before she 
was able to aumnum assistance the patient was dead. Apparently, the patient 
had, contrary to instructions, got out of bed lor the purpose of urinating. 
Post-mortem examination was not permitted. 

The second case is (?s[)ecially noteworthy, because I was present when 
death occurred. The patient was a woman, thirty-one years old, who, after 
a moderately severe attack of typhoid fever of four weeks’ duration, without 
complications, had been free from fever for five days. The pulse rangcil 
from 90 to 100 in the morning, up to 112 in the evening, was inodt ralcly 
full, tense, and regular, but still quite variable in frequency, so that during 
speaking or on slight movements after eating, at times also without extra- 
neous cause, the fretpicncy was increased from 10 to 30 beats a miniilc. 
The area of cardiac dulness was apparently normal ; the sounds were dull 
and faint; no murmur was audible. 1 had examined the patient at the 
morning visit and ha<l found iiothing wrong, and at her reejuest had even 
enlarged the diet. After T had got a distance of three beds away I was 
recalled. The patient had sat up and had reached for a letter which had 
been received the evening before, and which we subsequently found to he 
of an f?xciting character, had suddenly bewrne pale, and bad fallen back iijjen 
the ])illow uiKHMiscious. S<*arccly a inimite elapsed before I saw the patieril 
again, but her features were already relaxed, the pupils were dilate<I and 
fixed, the ])iilsewasno longer perceptible, and, after a few stertorous hrenihs 
death had taken place without complaint or sound. Post-morbmi exandna' 
tiori disclosed numerous recent cicatrices in the lower portion of the iliMim 
and the adjacent portion of the large intestine. The brain and the lungs 
exhil)ite<l no peculiarities. The heart was moderately dilated and relaxe<i. 
The inyocanliurn was yellowish gray in color, friable, and brittle. ]\In*“'- 
scopic examination <lisclosed fatty degeneration and segmentation «)f tiiemu^- 
eular fibres, with partial obliteration of the transverse slriation. Hic 
was observed at a time when thorough microscoync investigation of 
myocarditis was not made, but 1 have no doubt that the comlitiou "’as oi 
this character. 

In addition to inyocarditic paraJy.^iis of the heart and cerebral anemia 
as a cause of sudden death, pulmonary embolism undoubtedly also 
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;x\\ ini[)ortant role. The cmlK)li are derived in part from the cer(»bral 
^ii,,is(‘s ((Iriessinger) and the peripher;d veins, particularly those of the 
^.xhTniitios, and partly from the right side of the heart. Marvand * 
,iinlruibt<'<lly goes too far in attributing the majority of all crises of siid- 
(irii death to cardiacs thrombosis. The reports of liis own autopsies 
.slioAV lliat in addition to thrombosis there was [)reseiit jirofoniid degene^ 
rut ion of tlu; myoe^irdiiiin. 

Mueh lass eommon than pulmonary embolism as a cause of sudden 
(loath is embolism of the e(^rcd)ral arteries. I have previously men- 
tioned a ease of my own (basilar arteiy^). Hemorrhage into the sub- 
stiiiiee of the brain and the ineriiiigcs is not more common. It oc^eurs in 
cases of the liemorrhagic variety, as well as now and then in alcoholic 
patients. 

The view maintained by a few French investigators, that death may 
rosnlt in c<nise<pieiiee of sudden peculiar intensiiicatiori of tlu^ typhoid 
infoxieatioii, is for the present without Hrni support. Nothing, also, of 
a delinile diameter has as yet been <lemonstratcd for other toxic condi- 
tions, as, for instance, uremia causing apoplexy. The view of Dicailafoy,* 
that (l(.'ath may be caused by reflt^x s])asm in the structures innervated 
from the nuMluila oblongata, particuhirly by the pneumogastric nerve, 
e.\(Mted by the disoase<l intestine, is based essentially upmi the fact that 
in th(* clinical observations upon which this view is based lo(‘al altera- 
tions oi* an explanatory character were not found. The theory lias, so 
far as I know, remained without supporters, and has been restricted 
and altemd by its promulgator in a later communication.'* 

‘ Arr/i. iff' ft, dc ynfd., Au^. uiid Sept., 1880. 

' T/itse^ l^uris, 1869; Virchow's 1869, Bd. ii. 


* Ijoc. cit. 
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Thk kloiil method of diagnosis of typhoid fever would he the d<Mii- 
onstration with readiness, rafiidity, and eertainty of its eause, the l):u i].. 
Ills of Kberth, during every periiKl of the disease. UnfortiinaU'lv, this 
most natimd inetlaxl is not yet aviiilahle in a degree* at all apja(>a<‘liijj.r 
perfe(5tion. Questu^ns have at times even been raised as to tlu* |>ns>i- 
bility of distingiiisliing the typhokUbaei 11 ns from other organisms (eolfui^ 
bacillus group) resembling it morphologically and biologieallv. Ibit 
to-day we know that it lias deiinite and peculiar ehameteristic^s wliicli 
distinguisli it from all otluT organisms. lu>r(*niost among these speciid 
features is its specific rwuaum to the bloml and the body-lluids of tvpIioMi 
patients and immuiu^ animals. Those pres(*nt methods of distingiiisliing 
this organism, however, wliih^ relatively simpk* for tlu*, exjierieneed bac- 
teriologist, present considerable diflieultics for tlu* praelitioru*r. Mat 
aside from the identifiealion, it is not an c^ntirely <*asy task to isolati* the 
orgiinisrn dircetly from tlic patient or bis secretions. '^Flie methods are 
constantly being siinpliiiwl, however, and, where means are availalili*, 
cultures from the urine, ft*ces, n)scvspots, and osjiecially the blood, an* 
frecpicntly of the greatest aid in diagnosis. Later work with lu.wer 
methods has shown the presence* of typhoid -bacilli in the circulating 
bkuMl ill 70 b) SO |K»r cent, of the cases, frccjucntly (piite early in the 
disease; aiul it is to be 1io]m.*i1 that furtlier improvements in methods 
may make the denionstmtioii of its constant presence possible, and mala* 
the method rea<lily available for clinical juirposes. 

The method of sornm-diagnosis made jKissible by tlie labors of 
Pfeiffer, Gruber, and Widal has bwn shown by a largti nuniber ot 
n*j>ort.s and liy its almost universal use at ])reseiit to be of great aid 
in diagnosis, ev<*n thougli, on account of the very freipiently di’layed 
appejimnee of the reaction, It has not proved to be of cpiite so inucli 
diagnostic value as was at first )u)|xh1. 

But however valuable tlu^so methods of hactcrifdogie diagnosis may 
be in certain cas(*s, it must be cmpliasized that at present observatnai 
at the bedside still retains the first jdace in diagnosis. It would be a 
serious blow to the further di*velopment of our clinical knowledge it 
the former methods should displace careful g(*neral and viscc'ral cxami 
nation. But just as little as explomtory puncture or even explu»at<>n 
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(•rliotomy is likt'ly restrict thorou^^jh clinittil inv(tf5tigati()ii, so little 
aho is it that the bac‘.teriologi<; nielhod will (iver be the exidu- 

^ive one in the diagnosis of infecjtious diseases. 

riicre are, however, crerhiin eases in \vhi(;h the* most skilful and 
yiiilnstaking <*ruiical study alone cannot inak(* a certain diagnosis, but 
which tnav often be delinitely d<icid<‘d by baeteriologic! inetlu)ds. Tlie 
routine use of laboratory methods \vhc‘ne.ver possible cannot, therefore, 
hr too strongly urgcMl if an accurate and icrtain diagiujsis is to l)e made 
in all cases. Tiny do not and cannot take the place of careful clinical 
ohservatrou, but must be rt'garded simply as aids and accessory factors 
ill arriving at diagnostic (conclusions. 


CLINICAL INVESTIGATION. 

In acconlance with the foregoing jK>int of vic‘w we jilace clinical 
iiivi'stigation in advance of the bactcriologie na^thods. Although we 
have no knowledge as yet of any elinie'al sign of typhoid fever, which 
is ill itself conclusive from the diagnostic standpoint, there are, nciver- 
thftless, a number of symptoms tluU, grouped in ae(‘ordaiiee with the 
nianiuT and time of their appearamx', tlieir sequence, and their asso- 
ciation, may admit of almost complete diagnostic certainty. 

'file diagnosis of typhoiil fever is by no nutans ditiieiilt if a case 
piirsninga typi(;al course c^aii beobsc^rved at the outset and for acjonsid- 
eralJetime; and if, in addition, one is hiformed with regard to the 
remote and the imnuxliate ciixxi instances attending its development. 
The situation becomes far more' diilicult, liowevcr, if, in the ahseiice of 
kmovhfdge of the anteccxlont conditions, a dee/ision must Ixi reache* I at 
oiu*e or after a short period of ohservjitiun, and if the c;a.se is se*‘n only 
at a later stage or if tlu; att;i(?k is an abbreviated one or one pursuing a 
wluilly atypical (xuirse. 

It is ])articularly noteworthy and always to b** kept in mind tliat 
the siM^allcd typhoid state? — ^that syrnptoni-eoinplex that formerly occu- 
pi*^*I th(* most prominent position with n^gard to the. re<x)gnition of the 
<lis:e:iso — lias lost mon? and mor<^ of its diagnostic? significance, an<l tliat 
at the priisent day it is r(‘<3ogiilze<l t*) have bc(>n an obstacle to diagnostic 
pngress in the past. At the present day it aw only be ssiid that an indi- 
'ulnal presenting the typhoid state has been f*)r some time and in severe 
<legr***» exposixl to the influence (*)f the toxins) of an acute infei‘tious 
; wh(?tilier, however, this is typhoid fev(T or some acute disest^e, 
■‘'“N hir instance, tyjihiis fever, septmemia, meningitis, or miliary tiibcr- 
is a question for further etireful (xmsideration. 

I most important features, csjxxjially with regard to typhoid fever,. 
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to be taken into consideration in this connection are the character of' 
the febrile course, pjfrticularly the character of the temperature- ainj 
pulse-curves and their relations to each other, the acute enlargement of* 
the spleen, the appearance of a peculiar roseolous eruption, and tljc 
character of the st<K>ls, Next in importance are bronchitis and ])ul- 
monary hyix)stasis, the state of the blood, especially of the leukocytes 
and the demonstration of the diazo-reaction. * 

AVith regard to the course of the temperature, the chara('t«T 
of its ascent, in the well-known step-like manner, as a result of wliich 
the height of the fever and the beginning of the fastigium arc readied 
in the course of three or four, at most five, days, may be of great weiglu 
in the differential diagnosis. Scarcely any other infectious disease to he 
taken into consideration exhibits this mode of onset. • It is true that the 
contrary condition — rajiid, uninteiTupteil elevation of the ternperatun* — 
does not, as has already se<‘n, exclude typhoid fever, although it is? 
far more frequently observed in eouiujction with other infectious dis- 
eases or with incomph'te abbreviated c‘asc‘s of typhoid fever. If one 
hears WuiKknlich’s rules declared schemati<! by incrnl)ers of the yoimp'r 
generation, they should be made to understand that he was less familiar 
with the afebrile and the incomplete variet ies of the <liscase, with regard 
to tlfeir course and fnvpiency, than we are at the present day, and that 
he was correct, now as then, *if his conclusions are applie<l to the 
moderate and the severe complete cases. 

That the fastigium, with its peculiar tempcrature-cour.se of mn- 
tinuod fever or remittent contiuiUHl fever, and particularly its dnralion, 
may be decisive in diagnosis neetl bc^ but again mentibiied at this jioint, as 
this subject has been <lis<aissed in f.revious ehaptcTs. The mo<le of defer- 
vescence, in the form of the chameteristic st(ic{) curves, may also here l>e 
referred to. In addition, it should 1)C pointed out that when the disea^<* 
pursues a mild <!ourse an<l at a certain age, especially in childhood, 
very early remissions and intermissions in the temperature-curve should 
arouse .saspicion of tyj)hoi<l fever ; lK)wever, tin’s is true also of several 
other diseases which in other r(»sj)ect.s enter into consideration in tla; 
differential diagnosis. The .^ibnormal tem|)crature, which almost (oii- 
stantly and for a considemhlc time folhiws d(!fervesccn<?e, is also to In* 
borne in mind in tliis conne(!ti<»n. Although in itself it indicates <>ub 
recovery from a severe debilitating infections di.swise, in no other <lisease 
<loes it ap])ear .so constiintly and is .so jKjrsistent as in cases of typhoa 
fever. That the temperature-curve may be irregular, variabhs 
wholly uncharacteristic in the various incomplete forms of the discaM 
has likewise been fully pointed out previou.sly. 
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■ rho character of the pulse is noteworthy on accxmut of its slow- 
especially in youthful; vigorous males. Its* remarkable slowness 
in eomparison to the height of the temperature does not occur anywhere 
iionrly c>ften in any other disc^ise to be tsiken into oonsideratiuii from 
the standpoint of ditlerential diagnosis. Even the slowing of the pidse 
i^thjnding basilar meningitis is readily to bo distinguished from that 
of typli<>i<l fever by the' time and the mode of its appeai*Jince. 

The dicrotism of the pulse is also of diagnostic significance. 
It is much more common in cases of typhoid fever than in all the other 
itrfii«;tioiis diseases taken together ; it occurs in typhoid fever esp(}cially 
in j»(*rsons in the bloom of youth, in lat(‘r childhood, and even in older 
individuals who have not too marked changes in the walls of the 
a^tori^^s. If botif phenomena, slowing and dierotism, arc observed 
i(»jyrether, this fact may materially strengthen the diagnosis, even in 
diiUrentiation from basilar meningitis, in which, in addition to slowing, 
(li(‘rntism is scarexdy ever observed. 

The state of the spleen is of diagnostic value if its acute 
eiilargeiinuit is observcnl to occur t4>ward the end of the first or at the 
beginning of the scuxjiid week, after th(» step-like aseent of tlie tempera- 
tnre-ourve has taken place. In no other acute infectious disease is the 
ocniirreiu'e of eulargtmient of the spleen, <\‘^pecially at the tinui stated, 
even approximately so frequent; and in none does this (‘oudition persist 
so long — into the third or the f5)urth wcc'k of the disease, and pcu'haps 
l')Mger. It is comparatively rare for the enlargcmient of the spleen to 
apjH ar before the beginning of the fever or dni'ing the very first flays 


ol llie disease, and this disiinguishes tvplioitl feve^’ from typhus fever, 
and from th(» acute exanthemata, to which ivphns is closdy related, if 
those diseases should ever l)e attended with any enlargtmient of the 
f^ploon. The state of the spliHiii during relapses is also noteworthy. 
1 ho ])f‘rsisteneo or the reappearanaj of its • •nlargement after tln^ primary 
dolt rvescenee of the fever is indicative of an impending relapse, and aids 
in distinguishing it, if it <levolop, from febrile conditions of other origin. 

Although the typhoid stools posst^ss no qiiality that is j^eciiliar to 
thoni, nevertheless their color, their watery charactcT, with the resiilt- 
iiifT tondeiicy to the formation of layers, tluj yellowish, disintegrating 
the (Tvstals, tJie penetrating (xior, tog(‘ther with the relative 
'iifrofpieiKw of the discharges, are often quite distiiudive. It is true 
the diarrhea is less constant than the enlargement of the spleen. 
^ has already been seen tliat sciireely one-third of all eases exhibit thin 
^h’uls considerable time, while not a few, on the eontrarv, are 
att(*nd(xl with persistent cousti|>ation. 
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Diagnostic significance is to attached also to the oceiirrence <»f 
meteorism, which likewise is by no means so fm|iient as ^iorno 
believe. It is true that it is scarcjcly dependent directly npoii, 
stands in any other i-elation to, the ulcemted state of the bowel ; but, on 
the other hand, it is, as has already Ikm'ii pointed out, lucrcly a result 
of the influence of the toxin upon the intestinal wall. As it may 
develop in a similar manner, although h*ss (commonly, in the course of 
other acute infectious dis(‘ases, csjKH?ially pyemic pnMH‘sses and giMu jal 
miliary tuberculosis, it may at times (^vem increase tluj diflicnlty of 
diagnosis. 

The most significant, almost sjx^cific, manifestation is the toseolous 
exanthem. Only with extreme rarity and only in a few other dis- 
eiises do eniptions occur that can scjiix*ely lx* distfiigiiished from tlie 
typhoid roseohe even by an expert. Personally, this has ocenrnHl to 
me exceptionally in cases of acute iniliarj’^ tuberculosis, and It is repoiinl 
also by reliable writers with regard to cerebrospinal meningitis and 
trichinosis. Tn addition, the roseoloiis eruption is among the principal 
signs of typhoid fever, almost the most frecjiient — hy far iiion^ constani 
than the altenjd state of the bowels, perhaps even than of tlu? enlar^?- 
ment of the spleen, and at any rate is in general more readily ami inoir 
certainly rwognizalde than the latter. If, in addition, the time of tlK‘ 
first appearance and tliat of the disappearance of the roseohe, their 
appwirance in crops, their characteristic distribution upon the body, and 
the short duration of the individual ettlorescence lie taken into consid- 
eration, they may be considered as one of tlie most valuable signs of 
typhoid fever, and ^1 the more so as their occurrence and the degree ot 
their development are not pi’ojKU’tionate to the severity or the mihlncss 
of the cases ; so that, espc'cially in the atypical cases difticnilt of <li‘**g- 
nosis, a distinctive criterion is at times thus afforded. 

Crystalline miliaria, although one of the most frequent cuta- 


neous lesions of typhoid fever, is far less signific-ant from tlie diagnostic 
standpoint than the roseohe. The circaimstiinee that it appwirs relatival) 


much later than the latter, and with distinctly greater frajiicncy ic 
severe and otherwise typicial c*as(‘s, explains this fact. In addition, it 
occurs by far mtich more frequently in other discjises. I Itave ol)scr\ct^ 
it rather commonly, especially in acute septic states, typhus fever, an* 


miliary tuberculosis. 

The m^gativc taken by herpetic eruptions is worthy o 
mention at this place. Almost all ex|)erienaMl writers’ are in agrccnKiit 
that fiicial herpes occurs so rarely in typhoid fever, even in ll»c i** 
febrile period, that its appearance in the initial stage of an lnfoc*i<>” 
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of doubtful character is against its being typhoid. Especially 
4 crwi» diseases that are often to lw» most cjirefully eoiisiderexl in the 
ililh'i’cntial diagnosis of typhoid fever in tlie initial stage — viz., j)neu- 
iinmia, awbros]>inal meningitis, typhus fever, malaria, and i)thers — 
ave, however, characterized by the freipieticy with which herpes occurs. 

I1ie diagnostic significance of t3rplioid bronchitis is not imM)n- 
^i«l(T:ihle, and upon this I place emphasis, in eontradisti notion to 
oilu*r writers. Although it presents nothing chanK^teristic as an indi- 
vidual symptom and attends all other })ossible infectious diseases, and 
some even in special d(‘gree, it may be a valuable sign in the not 
i«fn^t|ncnt ciises in which, although the existence f)f a febrile disease 
has been determined, other symptoms distinctive either of typhoid fever 
or of some other infectious disease have not yet been recw^gnized. The 
occiirreucjc of diffuse bronchitis at the end of the first or the beginning 
of the seotmd week, in spite of the absenc‘.e of other pronounced symp- 
toms, indic>ates the presence of a severe infe(‘,tioiis process ; and under 
such circumstances the probability that it is typhoid fever is most 
likely. 

Among the syiuptoms that have recently l)(M?n rcx?oguized to })osse.ss 
diagimstic signiluxince the diaijo-reaction may next bo exmsidered. 
It. has be<*n seen that it oceurs almost always in cases of typhoid fever 
in children, and in adults also in the vast majority of cases, and gener- 
ally, ill addition, early ; and even in relapses, after having previously 
diriappeanxl, it is likely to reappear. Urifortuiiahdy, the reaction is 
j)r(wnt almost as constantly in case*s of acute tuberculosis, particularly 
miliary tuberculosis, pneumonia, certain acute exanthemata, malaria, 
and typluis fever, so that it aexpiires decisive significance with relative 
rarity. 

•More important is the State of the white blood-corpuscles in 
typhoid fever (sec p. 172). Soon after the beginning of tlie fever, and 
prugnssively from this time on, tliere occurs an often consid(‘ra})le 
*‘whn*tion in the number of white blood-corpuscles; this does not occur 

a number oCother diseases important in differential diagnosis, but in 

wliich, on the contrary, a more or less markcxl leiikocvtosis is the rule 
, 1 ' » 

(P- 172). Also, the relative increase which occurs in the large mononu- 
<‘Iear forms is occasionally of diagnostic aid. 

hen all the symptoms previously considered, especially the charac- 
kaistio course of the fever-curve and the pulse-curve, the peculiar stools, 
enlargement of the spleen, roseola>, and broncliitis, coi^xist, or even 
if only some of these devclo}) coincidentlv, the diagnosis is generally 
'iiid certain. If, however, only one of these symptoms be present, 
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and thou in an iincbarsicteristic nuinner, the eshiblishment of the 
ndsis will generally require a hmger period of observation, and, alxjw 
all, will demand repeated, thor«)ugh examinations tlirecte<l to the cxeh;. 
Sion of other forms of disease. In not a few eases in which tl„. 
cardinal symptoms of typhoid fever do not appear or are iiah fniii,. 
careful comprehensive investigation may providi* tlu^ basis for a cmii^ 
paratively certain diagnosis by exclusion. 

Not rarely in cas<;s of obscure diagnosis sonui sudden oeeiuTciKo 
tears away the veil and renders clear the? existeiu^e of typhoid fev( r. 
Among such conditions ^re, es[>e(;ially, intestinal hemorrhage, 
which occurs at a certain peri :d of the disease, perforative perito- 
nitis, and combinations of both. Bpistaxis may also at times ho 
considered iudieativ:) of existing typhoi<l fever, at least, it is far hsa 
likely to occur in connection with r?. number of other infeertious diseases, 
which are, especially in the Initial stage, to bo taken into e^msidemtioii 
from the differential diagnostic shindpoint. It should, however, be l)oriie 
in mind that it is likewise <[uite freejuent in cases of miliaiy tubei'eulosis 
and meningitic conditions. 

Nervous impairment of hearing, (x^curring at the hcaght of 
the fever, and inflammation of the middle ear, develo|)iiig some- 
what later, if with certainty prececled only by catsirrhal or slight erosive 
affections of the pharynx, are of value from a diagnostic standpoint. 
Conversely, a number of individual symptoms are more or less oj>pos(‘(l 
to the presence of typhoid fever. Among these cory^^a <and con- 
junctivitis especially may be named, and jaundice, which, in spite 
of the frecjuent anatomic involvement of the larger biliary passages, 
develops with extreme rarity. It is noteworthy, further, that the 
occnrrencx^ of profuse or persistent sweating at the height of 
the fever is strongly opposed to the existence of typhoid fever. 

Not loss than the absence of characteristic individual symptoms, 

the variability in the course* of tyjdioid fever may give rise to difficulty 

in diagnosis, and the more so, naturally, the less clear the history aiul 

the shorter the period of observation. Thus, the fortunately rare, ra]> 

idly fatal, fulminant or hyperpyrctic cases, espet?ially if the history is 

not suggestive of typhoid fever, and if^ with exception of enlargement 

of the spleen, no striking symptom has developed, readily l*ail of 

recognition during life. In the true hyperpyretic^eases especial diffi^ ohy 

is at times ereate<I hv the mode of onset — with a chill — and the abrupt, 
*■ 1 

not step-like, ascent of the temperature to a level that is not at all expect*** 
in the cxiiirse of typhoid fever, and least during the first W’cek. 

Another form of disease, of opposite character from the prognostic 
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.^.jjjdpoint, the abortive form, exhibilii a resemblance to the preceding 
in -oinc respects, namely, a similar sisoent of the temperature at a single 
l) 0 inid, at times after antecedent chill, then a short, higldy febrile course, 
(ernunating in recjovery witli a critical decline, JU)t rarely ^vithout the 
<loveh>p*o<^ait of roseohe, intestinal symptoms, or (iven appreciable^ 
(•ulan»’(*nicnt of the spleen. Sune of the cases of this character arc 
considered as instances ol‘ (central pneumonia, or even of eplumiera, 
unless th(? prevahmee of an epidemic of typhoid fever or the simnlta- 
iic‘oiis occurrence of other eases which are well-marked K‘ads in the right 
direction. Tliat also the remaining atypical varieties, the true mild 
and iniMost eases of tyjdioid fever, may be a source of great difficulty 
uill 1)(' obvious from tlie previt)us description of their course. Xot less 
(hs< nrc may tlie protra(!ted, otherwise mild <*as(‘s provt*, especially if 
attended witli remittent, intermittent, or irn^gnlar temperature-enrves/ 

Sean^ely re(;ognizable at times are ambulatory and afebrile cases of 
typhoid fever. Error in diagnosis in a number of eases may be due to 
the fact that thorough examination wjis not made, or that tliis was not 
suggested hy reason of extran(y)iis cinnimstances. In some luses rosex)l{e 
and enlargonu^ut of the splecm, which occur also in afebrile oases, and 
an^ scarcely less common in ambulatory eases than in others, wouhf 
otherwise have pointe<l in the right direction. I hav(', already mentioned 
that in a])parcntly mild eases, in which the patients walk to the physi- 
eiaifs office or to the hospital, one is*ocea,sionally surpris(.*d l>y such a 
discoverv. 

In comparison with the varieties montione<l, the wdl-markcnl hemor- 
rhagic cases are much less to be hikeu into consideration from the diag- 
iKistic staiid[)oint. Fortunately rare in themselves, they gcmerally 
rxlnhit the chanictoristic symptoms of typhoid fever at the beginning. 
W hen, however, the (3ase comes under observatir)n shortly before the 
fatal terininatiou, with an indefinite history, it will be wise to do no* 
more than make the diagnosis of an infectious disease that has become 
boniorrhagic, but to refer its explanation to the prevailing ty])c of 
^'pidemic. 

It should not be forgotten that ocausionally a complication of tyj>hoid 
tever with ulcerative endocarditis and secondary multiple emboli of the 
may give rise to confusion witli the true hemorrhagic form ; and, 
■^'5 lias occurred, that essential septicemic ulcerative endocarditis, if 
^ttlondcd wdtli profound toxic clfects upon the central nervous system, 
be confounded with typhoid fever. 

b lias already been seen how difficult the diagnosis may bec<mie if 

certain typhoid disorders of the viscera or actual compli- 
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cations dominate the picture of tlie disease from tlie outset, if it 
iu dire(‘tly with the local nuiiiifestations alone, while the rciinainiihr 
symptoms distinctive of typhoid fever make their appcjvranee later. \\V 
may mention at this point the iiephi’otyphoid, pneumotyphoid, ainl 
pleiirotyphoid, whudi havii alixiady bcnai fully ilescril)ed. Far hhhy. 
freipient than tliese varieties, and therefore cpiite noteworthy, is ineniivr,,- 
typhoid, which 1 was the first to study carefully. When it is presint, 
the diagnosis may he rendertHl all the more difficult from the fact that 
in large caties isolateil eases of typhoid fever and c^erehrospinal inenin- 
gitLs almost always occur side by si<le. It is also noteworthy that in 
house endemics of typhoid fever o<x‘asionally all the cases set in with 
meningitic syrnjitoms. 

The condition of typhoid jieri typhlitis previously mentioned inav 
also give rise to (;rror in diagnosis and serious injury to the patient, 
esjK'cially \vhen it d(»velo})s without antecedent characteristic diarrhea, 
or as occurs at times even after obstinate constipation. The ^oIldItirm 
bwomes almost beyond the possibility of diagnosis when the apjiendieitir? 
develops in the course of the niild<*st form or of an anibiilatoiy' attack of 
tyjdioid f(‘ver, and the patients, after the symptoms have in larger part 
^^ubsided and are free from fever, are admitted into th(» hospital as 
convalesecaits from apiiemlieitis.^^ Under such (arcumstances a relapse 
of the typhoid fiiver in a well-chai’acterized form occasionally first 
brings the desired c.vplanation. thos(‘ cases in which the patients 
have bwn nnd<‘r observation before the development of the p(»rityphlitis, 
the h(‘ight and tin? character of the accompanying fever, as well as tlic 
(dnaimstanee that it persists fiir beyond tlie period of development of 
the inflammatory exudate, may lead to a correct diagnosis. 

Finally, there may yet Ik? taken into consideration in this connwtion 
certain infixed infections that may grixitly increase tlie dillir-ulty of 


retJogiiizing typhoid feviT as the underlying cause of the rnorhi*! <*on- 
ditiou in question. The most important is the septie(?mic variety of 


typhoiil fever, as wxOl as the combi natiems with malaria not mrely 
observed in Enrojio, the troj)ics, China, Japan, and North Amerii*a. 

General conditions, [)(?rsonal as well as those not related to tlie io'h- 
vidiial, have a determining iii(hu?nce ujKin the diagnosis. 1 he 


of ag’O in this connection is iiiidoubtiHl. The conditions for a ct>rn‘et 
diagnosis arc relatively most favorable during the pericnl of youth, 
including late childhood. In c?arly childhood, and espe<’Uilly during 
infancy, the course of the disease may in many respects be so nnusii*il 
that its recognition is thereby' nmdered difficult. It must likewise 
borne in mind tliat the disease frequently pursues an abbreviated, 
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ipiH*<nilar, unusually mild course in children ; while, on the other hand, 
their tendency to react with considenible fever to slight, scMirccly appfe- 
oi.ible influences should be reiuembcnid. Not less ditlieulty often 
attends the recognition of typhoid fever in advanced lile, in conso- 
(jneiu'c of the frequently uncharacteristic course of the feve., and 
especially on account of the almost or wholly afebrile cases. In addi- 
tion, onlargcment of the spleen and roseolaj are fretiuently distinctly 
loss marked or entirely wanting in old age. 

Alino.st in the same way as in the aged, cases modified by chronic 
disease and constitutional abnormalities, as well as by a 
vicious mode of life, may re^idily fail of rcc^ognition. 

It need scarcely be pointed out that isolated i*as(js of typhoid fever 
without demonstrable conmxjtioii with antecedent or simultaneous cases, 
and espc<*ially the primary cases in a place, may Ixj diflic*ult (^f diag- 
nosis ; and that, conversely, the fact that typhoid fever is prevalent in 
a ])lace may throw light upon a iiumlx'r of ol)Scure cases of febrile 
disease. 

Of great importance in the diagnosis naturally arc the duratitm of 
the period of observation in a wise and the period at which it first 
ooiiics under observation. The most favorable stages in the latter' 
(’omieotion are, doubtless, the end of the first and the second week, 
l)e(‘ause the developnuait and the combination of the most cliaracteristic 
.signs occur at this time. It is in the .second week that the diagnosis is 
most frccpiently made at first .sight. The tliagnosis is generally (piite 
diffi(nijt at the beginning of the first week. At this time one must be 
governed, by rciison of almost constant absence of local symptoms, 
almost alone by the mode of on.set and the Cfuirse of the fever. It 
should he borne in mind, however, that even at this time enlargement 
of the spleen is oceasionally dcnionstr.ible, and that, j)articularly during 
some epidemics, there appear not rarely during the first days of the 
fever, and (»ven during the last day.s of the period of incubation, angi- 
uosc symptoms that are peiadiar to ty{)hoid fever, and which may cause 
file inexperienced to confuse the condition with enmp and diphtheria. 

1 lie diagnosis is generally ea.sier during tlie stage of dcdervoscence 
than <luring the first days of the di.scasc. It will then usually be 
Ituowii that a febrile condition has precodctl, or a portion thereof 
u»ay ])e observed, and, besides, there are likelv to be found residua 

roseoho, developed sudaminal, ])ersistent enlargement of the .spleen, 
hn^iujliitis, hy|)ostases, and, finally, the eliara(^teristic febrile course with 
flic woll-kno^vn steep curves. In patients who come under obser- 
in the first period after defcrvescoiu^^, persistent subnormal 
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temperature with relatively great frequency and instability of the puls,, 
is iiidieative uf an aiitecxHlent severe febrile disease, and in none oC :^\\ 
these is this symptom so trecpient and so persistent as in typhoid fev/ r 
The importance of the diagnosis, especially after the termination of’ i}„. 
actual disease, with rcgard to the diet and permission to get out of* |)(.,| 
iicckI only be mentioned at this place. Reference may be made \wit^ 
agiiin to the diagnostic significmuie of relapses. Every exjieriencod 
physician will be able to recall cases in which relapse.*^, by their regular 
typi^il course, cleared up, from the diagnostic standpoint, primary fehrih, 
states which ])ursucd au irregular course or did not at all come undor 
immediate observation. 

SPECIAL DIFFERENTIAL DIAGNOSIS. 

Having established guiding principles with regard to individunl 
symptoms, symptom-groups, and giuienil (‘onditions, we may now con- 
sider some of the most important dist>ases winch may be coiifoumicd 
wdth typhoid fever. Few of these are to he taken into considcratiiui 
from the standpoint of differential diagnosis thn>iighout the entire 
course of the disoa.se, but most of them, according to their cliarac fer 
and their manifestations, are to be considered only during c(*rt:nn 
stages. 

Acute Miliary Tuberculosis. — -Confusion of typhoid fev^r witli 
acute miliary tuberculosis is esjM^cially frequent, and vice verm. The 
best diagnosticians have made? mistakes in this connection, or have 
failed to reach a definite conclu.sioii aftiT weeks of observation, until 
finally the recovery of the patient provcnl the case to be one of typhoid 
fever, or post-mortem exaniinatioii showed it to he one of miliary tuber- 
culosis. The principal difficulty in the differential diagnosis resides in 
the fact that both diseases often exist for a con-sidcrablc time without 
conspicuous locjil man ifcstjit ions, while the disturbances in the general 
condition due to the action of toxins, tlio typhoid state, may be equally 
developed in both. Roth diseases, after an equal duration, are atteiidotl 
with so|)or, muttering delirium, flocHUhitiou, suhsultus tendiiiuni, aud 
finally coma, and arc prciceded by headache, vertigo, languor, aud otten 
nosebleed. 

It has l>een said that the course of the tempeniture is distiiictiv(^ ui 
each disease. This may be applicable to typical cases of typhoid fi'vor. 
In^ protracted atypical crises, however, the temperature-curve, especially 
the markedly remittent or intermittent type, may greatly increase the 
difficulty of differentiation from miliary tuberculosis. Profuse per- 
sistent sAveating during the febrile stage, especially with an intermittent 
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temiH rature-ciirve, is in favor of miliaiy tuberculosis and against typhoid 
I'fvcr. More important than the state of the tcuipemture may be that 
of ilu* pulse, inasmuch as its relative slowness, so frequently observed 
in oa>(‘S uf typhoid fever in youthful individuals, docs not occur in 
rases *>f miliary tuberculosis, excx^pt in the presence of a combination 
Midi basilar meningitis, which is reatlily recognizable from other 
symptoms. Marked dicrotism of the pulse is also incomparably less 
fMjmnion in cases of miliary tuberculosis. 

'flu' appciJiraiice of the patient may alone be of some importance to 
tlio trained observer. In the presence of miliary tuhorculosis a peculiar 
sliglit, (lifliise liviility exists at the height of the disease, which, in com- 
bination with the general pallor, gives rise to a cbarai*! eristic appear- 
csiiccially of the face and the extremities. The state of the spleen 
" also is noteworthy ; its enlargement, beginning toward the end of the 
first \v(H'lv <if the disease and progressing from this tinn* to the end of the 
ifocoml week, is in fa vor of ty phoid fever ; while enlargeincnt of the spleen 
is iiiiicli less exmstant in the prosonce of miliary tuberculosis, and is even 
not rarely permanently absent. That small hypcreniic papular spots, 
in general not distinguishable from roscH)la?, may be present also in 
cases of miliary tuberculosis, though rarely and in small number, has 
been previously inentioned. A profusion of roseolie of typical dovelop- 
rneni and distribution is, however, distinctive of typhoid fever. 

[ am unable to agree unconditionally with the opinion that the 
absence (jr the presence of incteorism Is <listinctive. It is true, flatten- 
ing nr retraction of the abdomen is more frecpicnt in cases of miliary 
tiil)er(rulosi»s, especially if the cercrbral membranes are also involved; 
but, as hasalrcsuly been mentioned, typhoid fcvc'ralso is quite c»oinmonly 
iinji! tended with noteworthy nmteorism either temporarily or perma- 
nently. If it be considcrcxl, in addition, that severe cases of miliary 
tuberculosis may also, precisely like severe cases of typhoid fever, be 
att(;n(led with marked distention of the abdomen, the diagnostic value 
nf tins symptom is further diminished. 

^Vith regard to the diagnostic significance of diarrhea, it should not 
be overlooked that thin shnils may occur also in cases <>f miliary tuber- 
^nlo-is, esp(‘cially when old intestinal ulceration is present ; they may 
be of a yellow color when the diet is predominantly liquid and of 
^ullv. Constipation or regularity in the action of the bowels is not 
^is^tinctivc one way or the other; while intestinal hemorrhage occurs 
solely in (iases of typhoid fever. 

fbe symptc^ms referable to the lungs may also increase rather than 
^i^nnish the difficulty in differentiating the two diseases, particularly at 
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the beginning. Botli are attendetl with a dry, short cough, with scanty 
ruacroscopically wholly unehamcteristic ex[x»ctomtion, and in whicl/ 
even in eases of miliary tuberculosis, tubercle-bai^illi are found oulv 
exceptionally, a!id then are derivetl from older ulcerative foci. (.)j, 
physical examination, with a normal percussion-note, diy rales, sibilimt 
and sonorous, are generally present in both diseases. If, howev(*r iin 
especially dense, fresh eruption of tubercles in the lungs occurs in a 
case of miliary tuberculosis, highly characteristic manifestations inav 
result, namely, subjective dyspiicji, with fiir more marked increase in 
respiratory Impiency than o(*curs in cases of tyjdioid fever with li 
similar range of temperature, ami, at the same time, acaitc pulmonary 
emphysema, an especially decisive obj(M*tive sign, whi(‘h has hitherto 
received far too little attention, and which has reiiderwl mo excellent 
service in many e:is(*s. This pulmonary emphysema never occurs, in 
my experience, as the result of typhoid bronchitis, while it is an almost 
natural, readily explicable rcsidt of the direct or indirect occlusion 
of the broucbiolcs by a uniforin, dense, and recent eruption of tubercles. 

The differential count of the leukocytes may be of eonsi<ler?iblo value 
in differentiating these two conditions, in both of Mdiurli there is a 
decrease in the absolute number. But, while in typhoid fever there i^ 
usually a relative increase' in the large mononuclears, in acute miliarv 
tuberculosis this docs not occur. 

One exam illation, finally, should never be omitte<l in doubtful cases, 
namely, that of the eyeground for tiiberel(?s of the choroi<l. It is true, 
this decisive condition occui’s, according to many writ('rs and my own 
experience, only in the minority of cases, and its detection is often 
rendered more difficult from the fact that the iiodul(?s develop with a 
certain degree of prefcTcuce at the periphery of the eyeground. 

Further, it should always be Ixirne in mind that tyj)hoi<l fever may 
be complicated by miliary tuberculosis. It is true that this gem'rally 
occurs during the later stages of the disease, and oven during conva- 
lescence. Ill the latter event, even eanfful observers, especially at the 
Ix'ginning, will not always be secure agaiast the possibility of mis- 
taking tins for a rdapse. 

Meningitis. — When acute miliary tuber(‘ulosis is attendcMl with 
basilar meningitis, the diagnosis is thereby rendered rather <*asier 
tlian more difficult ; the reasons for this need not Ixj given in detail 
hero. From the beginning, under such cireumstanees, the uiiusuallv 
severe headache, the obstinate vomiting, (isjieeially after the ingestum 
of food, are far more indicative of impending meningitis than ol typhoid 
fever. 
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It need scarcely be rt^peated that in a doubtful case lumbar puncture 
often proves of the greatest value. 

simple purulent meningitis, originating from disease 
of the nose or of the middle car, may now and agtiin give rise to 
doubt and confusion need only be briefly mentioned. The conscientious 
physician will, apart from this, make an examination of the ears and 
of tlic nasopharynx in the ctisc ()f every febrile, soporose patient, and 
ill ii suspicious case lumbar puncture shoukl be jierformed. 

With regard t^) epidemic cerebrospinal meningitis, and the 
possil)ility of confoimdiug it with typhohl fever, I may refer to a pre- 
vious chapter (pp. 269-274). 

Cryptogenic Septicemia. — ^Tlic differentiation of cryptogenic 
septicemia from typhoid fever may under some circumshinccs be quite 
difficult. The quite usual development of a typhoid state, the febrile 
course, which, precisely as in a case of typhoid fever, may c^xhibit the 
curve of a (xmtiuued or a remittent fever, and the nirely absent enlarge- 
ment of the spleen, are particularly confusing in this coniuH^tion. 
Diffuse bronchitis also, quite similar to that of typhoid fever, is not 
rare. Diarrhea is almost ius inconstant as in cases of typhoid fever. 
Frequently there is slight, at times even marked, jaundice, which will 
tlieri be strongly indiciitive of septicemia. In these cases blood-cultures 
are often of decisive <liagnostic value. 

Other Septic Processes. — ^An answer to the question whether 
puerperal septicemia or typhoid fever is present may under some 
circumstances be attendal with gniater difficulty than woulil be believed. 
On one hand, especially when the history is indefinite, severe puerperal 
septicemia of typhoid course may be mistaken for actual typhoid 
fever ; and, on the other hand, it should always be borne in mind that 
pregnant women attacked with typhoid fever quite generally suffer from 
abortion and premature labor. Uiidjr such circumstances it has re- 
peatwlly happened that die continuation of the typhoid disease was 
Wketl uj)on as septicemia in connection with supposed primary prema- 
ture labor. I have personally observed cases in ivhich the history and 
the clinical conditions were so obscure that only the appearance of dis- 
tinct roseolas, or even serum-diagiiosis, cleartKl up the condition. 

Ulcerative endocarditis, which lias been mentioned repeatedly, 
is to be considered among the septic processes, is also generally 
^^^ttended with symptoms of the typhoid state, and not at all rarely with 
I'ecent enlargement of the spleen. Nevertheless, the embolic lesions of 
the skin that occur will not readily be confouuded with the typhoid 
roseolaj, especially as other emboli, recognizable without difficulty, 
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generally occur in the retina, the brain, the kidneys, and the lungs 
Naturally, the acute development of a cardiac affection, with debilitv 
irregularity, and murniuts, will not readily be overlooked. The onsl t 
may occur when the heart was previously intact, or — and this renders 
recognition of the condition more difficult — it may complicate previous 
valvular lesions. The diagnosis will lx; facilitatol if it Ik; lK>rae hi 
mind that endocarditis (not septic) is extremely rare as a complication 
of typhoid fever, and that myix‘arditis also is l)y no means frctpient • 
and that both occur, if at all, generally at the height or toward the end 
of severe cases — ^;it a period, therefore, when it has generally been possi- 
ble to make the diagnosis of typhoid fever with certainty. 

In youthful persons infectious osteomyelitis— designated bv 
French investigators (Chassaignac) especially as typhe epiphysaire” 
— is not rarely the cause for error in diagnosis. In such persons, with 
an obscure ft;l)rile, typhoid symptom-complex, dependence should never 
be placed upon the absence of complaints referred to the extremities, but 
these should always bo examined carefully for edema, livid redness, and 
circumscribed tenderness, especially the epiphyseal regions of the long 
meduUated bones. 

Intoxications. — Doubtless, intoxication from the ingestion of 
decomposed organic substances (meat, tish, mussels) and fluids (water, 
milk, etc.) contaminated by the products of putrefaction also gives 
rise to ac*ite intestinal disorders with ‘Myphoid^’ symptoms. The 
inhalation of jjutrid gases also appears to be capable of giving rise to 
diarrhea, with enlargement of the spleen, fever, and stupor, as is sliown 
by many reports in the literature, among which are the well-kiiowu 
instances in England ])rcviously mentioned (p. 50), which at the time 
of their publication Avere exploited as supjH)rting the pythogenic theory 
of typhoid fever (p. 20). 

Malaria. — Malaria generally wdll give rise to difficulty in diagnosis 
only in those regions in Avhicli the eases present remittent or conlimicd 
fever. Error may under such circumstamios be made; in either direc- 
tion, inasmncli as, on tlie om; baud, malarial j)rocosscs may be niisiaken 
for typhoid ; and, on the; other hand, fulminant typhoid fever may he 
mistaken for j^ernliuous malaria. That rare cases of ambulatory typhoid 
fever with intermittent fever and chills may under certain condltionf^ 
simulate malaria has alrea<ly been mentioned. Bxamlnatioii ot tlu 
blood for malarial parasites usually ch'ars up the diagnosis witliou« 
difliculty in these eases. 

Iiiflueii2;a. — The confusion of influenza and typhoid fever is 
sionally pardonable. The high fever, the prostration, and the stupor o 
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the [patients, and other severe nervous general manifestations, may con- 
tribato to this end. It is important in this connection to obtain a 
historv of the beginning of the disease. Ill cases of influenza the 
initial coryza, with which arc S(K>n associated laryngotracheitis and 
ln<»iu*liitis, will not readily be overl(Kike<l. In eases of typhoid fever 
oorv/a is, as has been mentiomKl, an extremely rare condition, and 
iift’ections of the larynx, as well as bronchial catarrh, generally do not 
nijilvc their appearance before the seermd wa^k, or even later. Besides, 
eiiljirgiMiient of the spleen is usually wanting in cases of influenza, while 
the roseola, or an exanthem resembling it, is never observed. • 

The Acute Exanthemata. — Among the diseases that practically 
iiPAcr give rise to difficulty in the differential diagnosis at the height 
of tluir development, but tlo s<» all the more frequently in the initial 
stage, arc the acute exanthemata. Scarlet fever and variola particularly, 
ainralso measles during the primary fiivcr, may be resj)onsiblc for 
such error in young nervous individuals. Apart from the knowledge 
of th(' prevalence of the one or the other of the diseases in question, 
tlio loivif initial symptoms that are soon a<ld('d to the ill-dofincd general 
febrile state will soon serve as a guide to the (?arefid observer. .With 
regard to measles, importaiicjc is to Ik> attached to conjunctivitis with 
coryza and catiirrli of the upper air-passages, ami witli regard to scarlet 
fever, to the? distinctive ai«gina ; while in eases of sniall-pox, the char- 
acteristic siieral pain, as well as the initial exanthemata, particularly 
the s<arlatiniforin, in tlic triangles of the thighs and the upper arms, 
and tlie appearance of the variolous eflloresceiicc upon the pharyngeal 
miicuiis membnuic immediately afterward, at times almost simultaiK?- 
ously, will ](»ad in the right direction. At a later period varioloid, with 
a s< :nity eniptloii accidentally confined to the trunk, may at most be a 
Source of doubt. Jf it l)e borne in mind, liow(*ver, that the variolous 
eruption almost UTicxceptionally appcjirs first upon the face also in eases 
^>f varioloid, that eoiistaiitly witli its appeamnee, even in the severest 
eases, d(M‘Hnc of tcmpeniture takes jflacc, one will seldom be seriously 
einbiirrassed, 

I'yphus Fever. — Tlie <li(fereiitial diagnosis may be far more difli- 
eultwiih regard to typhus fever. Tliis is exhibited historically iu the 
that the two discas(*s were not properly distinguished from eacdi 
uji to the middle of the nineteenth century. Even at the j)resent 
jk* tlio conditions are not very' simple in countries an<l at times iu which 
dis(*a.ses arc constantly prevalent side by side, and it is precisely 
circumstances that early and accurate diagnosis is of impor- 
with reganl to the interests of the community. If a decision be 
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desire<l in the first few days of tlie disease, it may be almost imjx>ssil)lo 
if, in adilition to the febrile “ typlioicr^ state, the distinctive eutaneou^; 
manifestations have not yet develo|xxl. It should, besides; alwavs h,. 
noted — what the inexperienced readily overlook — that even in 
severe eases of typhus fever the development of the associated eriiphoQ 
may l)e extremely imperfect or almost completely al)seiit. In the 
presence of a marked exanthem in eonntx^tioii with both diseases, tlie 
differentiation is easy lor an experienced observer. The typlioid roseola 
is almost from the beginning sliglitly elevatixl, papular, and, throngliout 
its entire dunition, puri^Iy hyperemic, constantly circular, and sharply 
delined. On the other hand, the sj>ots of typhus fever are less sharply 
limited and are ill deliiuHl ; at first jxde, the majority scmui lan'oine liein- 
orrhagic, so that they are then simple, not elevated, spots of from a 
dusky, e(»j)j)ery nHliU'ss, only in part disapp(‘aring on pressun', to a 
dark livid color, which then distinctly <*xhibit their peUrhial chanu ter. 

The diagnosis is facilitat'd by the fa(*t that the sj)ots r>f tvphiis 
fever appear earlier than the typhoid rost'ola — iM'tween the second and, 
at the latest, the fifth day of the disesise — and they rapidly attain their 
dc'finitive dev(‘lopmcnt singly and collectivcdy at a single stroke, inva- 
riably without re<*rudescenees, within fn)m forty-c'ight to S(‘V(aity-t\vo 
houi*s. The diflenaices in tin* distribution of the eruptions ov(‘r tlie 
surface of the body in iKith disc'ast's an* also noteworthy. AVhile in 
cases of typlius fever the trunk and the extremities arc (juite iiniforinly 
covered, in eases of typhoid fevc»r only the |)arts of the* extremities a<lja- 
eentto the trunk arc involved, and the remaining portions are involved 
in lesser degrc'c* tlie further removed they are from the trunk. In eases 
of typhus fever, >vhen the exanthem is dc'Vi'loptd to any Cf)nsid(*rahlo 
degree, especially the forearms and the legs are preferably involved, and 
also th(» dorsum of the hands and the feet, so that 1 advise* earclal 
ins[>eetion of these parts wh(*n there is suspiedon as to the presence of 
this disease. With r(*g;ird to the fac(», there is a (*i*rtain degree of agree- 
ment between the tw'o diseases, in so far as in the vast majority <d casi-.^ 
of typhus fever this also is lik(*ly to remain free from the exantlieni. 
On the oth(*r hand, the face in the latter dis<‘asc exhibits a nuinhe*' of 
other distinctive* f(‘atures. Even from the beginning it is diffusely led 
and turgid, the cfmjunctivu? are vividly injecttMl, subsccpiently oitdi 
ecehymoti(i, wdiile, in addition, the face has a wild and startled expre.-^ 
sion, whicli is in marked contrast to the indiflerc*nt, dull expression of 
the typln)id patient. 

Jsot less irnfKirtant than f»bservation of the skin in the diflVuuid 
tion of the two diseases is the cemrse of the fever. In contrast 
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ihe liiiniliar step-like asmit in cases of tyi>lioid fever, the temjiemturc 
ill ojises 'of typhus fciver generally, after one or rarely several chills, 
rapidly to its height with slight interruption, so that within from 
twoiiiv-foiir to thirty-six hours a level of from to 41® C. is 

rcin lird — a far higher level than in easels of typhoid fever at this time, 
Ml- even in cases of not unduly excessive severity, throughout the entire 
The further course of the fever also exhibits important 
(lilli rciices that cannot be considered fully at this point. Its total dura- 
\n)\\ <l<>es not exceed from fourteen to seventeen days even in the most 
sivore cases of typhus fever. It generally terminates with a critical or 
a rnpid, step-like dendine. With the abrupt ons<it and the rapid ascent 
nf tin* fev(‘r to a considerable height corresponds, in cases of typhus 
l(*vci\ also the tar earlier appeamnee ot* the severe gevieral manifesta- 
tiinis, with the unusual ])rostratiou that compels the patient to take to 
lii- bed as early as the first or the scvriml day. The other profouml dis- 
tnrlianees referaldo to the nervous system also appear nuudi ejirlier than 
in cases of typhoid fever. As early as the lirst days tiirious delirium 
ottcji occurs ; ami from tlie beginning of the second week, profound 
('(»ina. 

TIk* |)u1sc in all (‘ases of typhus fever, without reference to age and 
sex, is exceedingly frequent from the l)eginning. In women ami children 
it jnny Ix' 1*20 an<l more during even the first days ; also, in [)revioiisly 
hcililiy young men a frcfiuency of pulse is sometimes eneountertKl at 
tin; hcgimiing, such as is rarely observed at the height of the disease in 
OMscs of typhoid fever. Enlargement of the spleen is tar less constant 
ill cMscs of typhus tlian in those nf typhoid fever. When it occurs, it 
<kvclo|»s earlier and it sul)sid<\s more qniekly. 1 have generally observai 
disappear <hiring the mid<lle of the second week, and rarely to 
iKMVist heyond the period of defervescen<*e. ^Feteorism develops only 
<‘x<vpiitni;i]ly \ii (.jises of typhus fever, while one must expect the oeenr- 
micc uf diarrhea at the height of the disease, and the stools, under 
iiilliicuce of the food administered, may even acquire an appearance 
^iinilar to those in cases of typhoid fever. With regard to the diazo- 
there appears to he no difference between the txvo disetises. 
Als(^, ill cases of ty|)hus fever, which differs in this as in many other 
lions from the acute exanthemata, the diazo-reaetion is generally 
‘kmonst ruble at the beginning and at the lieight of the fever. It may 
na nlioiuMl that the l(*nkocytes are usually inereased in number in 
^'ii^ coiulition. 

Relapsing Pever. — Confusion with relapsing fever is more 
’^‘ly io occur with regard to typhus fever than with regard to typhoid 
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fever. Only the early cases in an epMemic, and these only during (lie 
first few <lays, crnild cause duul)t. Tlore and tliere, it is true, eonfusL.ii 
of the second jxiroxysni of relapSing fever with a relapse of typhoid 
fever iniglit %rise, especially if the first paroxysm failcMl to come nn<!( r 
clinical observation. Even in such a mse the disease cannot reiulih' 
be confounded with typhoid fever. Its onset Avith a chill, the uini^ 
sually high teni|)crature — up to 41® C. and above — reached witliin a 
short* time, the critical decline at the en<l of seven days, rarely later, 
pn)tcct against error. Naturally, the demonstration of the spirilla of 
relapsing fever, if this be thought of in the earliest eases of an epidc niic, 
aial Avhicli, as is known, can be foun<l during the entire febrile periixl, 
and evi'ii for one or two days beyond (Bircli-ilirschfeld), will reiuovo 
all doubt. 

Secondary Syphilis. — The confusion of the eruptive stage (»f 
setiondary syphilis with typhoid ft^ver is more likely to arise at times 
than wouhl be boli(‘Vcd. 4'he best observers have? made miKstakes in 
this conncKition when the exanthein of secondary syphilis has inndt* its 
appearance with remittent fever, enlargement of the .sj>lcen, and, in irri- 
table indivi<luals, even with general ncTvous symphnus, stui)or, etc. 

Trichinosis may, in mild cases, Avith predominant gastro-cnt(‘riri<f 
symptoms, quite retidily be confounded Avith irregular, moderately sevne 
cases of typhoid fev(‘r. In the presence of severe trichinosis, tlu* pain - 
ful tumefaction and induration of the muscles, the flexor contraemrt*r? 
of the extremities, tlui edema, especially of the face, Avill |>ermit of' a 
decision without ditlicidly. As a final resort, rcmoA^al of a ])iec«‘ of 
muscle for diagnosis Avonld be indicated. 

Anthrax, if unattended Avith carbuncle or cilema, in^ the form n( 
intestinal mycosis, Avith the attendant symptoms of enteritis, intesfinal 
hemorrhage, and the typhoid state, might exceptionally* cause dillicnlty 
in iliagnosis. 

Acute glanders also is snggestiA^e at first sight <»f lyi>li<>j‘l 
fever if the patients exhil)it remittent fever, a dry, fissured 
and fuliginous deposits upon the lips and tli<* gums, (hiierally, 
ever, the eharaeteristic imp(*tiginous or eethymatoiis eruptions, iiuiUlpk 
abscesses of the muscles, or specific ulcerative lesions of the 
memhranc's will h*ad to a eorrw^t diagnosis. 

The (liagnostic relations of pneumonia and pleurisy to typk‘^'>< 
fever haA'e been snfricieutly <liscussed at A’arious places. At this pc'm'^ 
it may only lx; mentioned that tliosc rare eas(;s of central pneuinom**' 
at least pneumonia beginning at the center of the lung, may at tim*- 
give rise to confusion, and particularly if they are attended Avith ^ 
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:nnl delirium, without pleuritic pain, and if, in consequence of in>[)airwl 
(•nnsciousiicss or debility, their natim3 is not disclosed by characteristic 
oxpectoratiou. 


BACTERIOLOGIC DIAGNOSIS. 

The expectation generally held, after tin? discovery of the typhoid- 
htu ilhis, that the diagnosis of the disease; would be made by the demon- 
miration of tlui orj^anisin in every cas(.‘, which many thought would be 
a ivlatively simple pro(*edure, has, in the original sense, scarcely b(,*cri 
roali/ed. On the contrary, it may be said that the dilliculties attending 
the dire<^t <leinonstratioii of the bacilli in tin? patient or his dejections 
arc « onsi(ler*il)le, and in some eases at present unsurmountable. 

Differentiation of Bacillus typhosus from Bacillus coli. 

— 'fhe dilfen;ntiation of the typhoid bacillus isolated from the excreta 
of the patient, from suspicious fluids, articles ol* food, etc., from other 
mi(‘rn-«)rgaiiisms, ('specially from those bclongiug to the e(dou-group, is 
,'^iill so diflicult that evou at the ])n;scnt day souu^ observers — a very 
small miinber, it is true — still maintaiu the opinion that the two are 
ulonlioal. 

As a matter of fact, the great morphologic and biologic resemblance 
UiwctMi the two strma vires, especially wilh regard to their form and size, 
ihcir motility, as dependent upon tlie preseiu?e of ilagella, their negative 
•.vsponse lo (Irani’s method of staining, and llieir equally remarkable 
ivsistaiice to carbolic acid, wliich, when added to the nutritive medium in 
aiiioiiiiis up to O/io per eejit., does not prevent their development, is a 
vi!ir« e of IK) small dilflculty. In addition, a great difiieulty iii the isdatioii 
'jF ilh‘ organism arises from the ahundant presence of micro-organisms of the 
‘■''hm group in tlie stools, and their tendency to invade all possible internal 
Xunierous points of difference believed to he rcdiahle have been 
lai'l down as the result of many hundreds of investigations,' hut not a fe\v 
'*i these dilfercMices were very quickly sliown to he imronstanr, 

Fli(' following are at present considered among the more valuable 
‘‘nieriii: The Ilagella are said to he more nuimTous*’and ""longer in the 
jyj»lioid-bacilliis tliaii in the micro-organisms of th(^ (U)lou-grou|) ; in the 
iiaiigiiig drop, with suitable precautions, typhoid-haeilli are believed to he 
'H'To active and to preserve their inotility for a longer time. Wliile the 
t !iarii(»tci*isti(‘s of the growth upon gelatin and agar exhibit slight, at limes 
domoiistrahle, diilerences, the results of culture upon potatoes are 
more cliaraeterist.ie (GafTky). It was formerly stated that if one- 
Mii i,i ;i l)oil(*d potato he inoculated with the typhoid-bacillus and 

laiif with the colon-bacillus, there will develop upon tlie latter, 
V' *’ certain period of time, a dense;, distinctly visible, at first yellowish, 
-P’ayish-brown, moist, glistening, smeary (;oating, while the growth of 

T^Msonor, Arhfifrn nus thm Rnrh!i’-GesnmlhpHsan}h\ Ud, xi., nni' of the most 
^ ■‘'I'-' fn'risivo oritieal pnpors upon the subject of the tlilforentisition of the typh(»i(l- 
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the typiu>i(l-bacilliis upon the other half appears only as an extrenielv (h H. 
cate, moist, almost transparent (lej)osit, so thin that at times it can he 
up with a ncetlle only in the form of most ileru*atc filamcMits, if at all. If 
is now kiiowi^ liowever, that tliesc differences may be minimized, or ( ven 
entirely disappear, with certain varieties of colon-bacilli, and that tlM.\ 
depeml largely also upon the reaction of the potato, so that the test, then - 
fore, is not of jrreal use. 

Some other cultural characteristhrs are undoubtedly to be considered as 
more trustworthy, especially the *rrowlh in litmus milk. While the cohm. 
ba(‘illus causes the milk to become rapidly and extremely acid and to 
undergo coagulation, the ty])hoid-bacilIua docs not cause coagulation of jlio 
milk and renders it only very faintly acid, even if it be kept in the ther- 
mostat for weeks. 'Ihe gl uco.se-test is not less valuable. If of twr) ( htf^t, 
heniietically sealed) fermentation-flasks containing grape-sugar-bouillon, the 
one is inoculated with the typhoid-batallus and the other with the colon- 
bacillus, and both are exposed for twenty-four hours to a lemperaliirc of 
27° C., active fernnuitation, with the ev(»lulion of gas, will develop in the 
latter, while this does not occnir in the other flask. The fernieiitalioii-icsi 
becomes more striking if nuule with solid nutritive media. ()f‘ two gliicosi‘- 
agar or gliicosc-gchilin tiihes, the one inoculated with (he typhoid-hacilhi^ 
remains unchanged, while the active tivolntion of gas induced in the r 
by the coloii-bacillns elevates the gelatin from the bottom of the tube and 
causes rents and fissures to appear in the nu‘dia. 

In addition to the milk-test and the fermentatiem-test, the negative 
response to the indol-test, for which Kitasato ' has ilescrihed a most useful, 
6im))le method, apjjears to he (piite reliable. Jn general, the coh>n-h:i(‘ilhis 
yields the reaction, while it is wanting with the typhoid-haeillus. J»ut, since 
Peckham '^ has shown that hy particular methods of cultivation the typhoid- 
bacillus may l)o made to produce indol, and, on the other hand, that unless 
the (rolou-hacdllus be grown on an absolutely sugar- free medium the <leveloj»- 
ment of indol may lx? prevented, the method must be (*onsi<lered of ()uestion- 
ahlc value, and is useful only when taken in conneetion with other featuns. 

More important than any of these tests in the <lifferentiation of the 
typhoid-bacillus is its specific, reaction to the hlood-serum of immune animals 
anti of typhoid patients. The use of this, mtlhotl ( which will he more fuMy 
discussed later in consitlcring its a))plicntion to diagnosis of the tliscasc ! 
as a means of hactcriologic tlilierentialitm we owe esjietdally to (iruher and 
Durliani, who a])preciated its full value, and who worked out fully the con- 
ditions under whi«ti it may be applietl. While, doubt has been thrown i>n 
its value as a means t)f diffcnmfiaiion hy several observers, who also demand 
the use of extremely high dilutions of the scrum — even 1 : 10f),0()() anti over 
— it may he said that when the serum, even in mtiderate dilntions, is ctm- 


. trollctl by observation of its action on know n typhoid-bacilli, the test ist]Uile 
constant and extremely valuable. It must be emphasized, however, thiit 
no one test is suffi<*ient for the determination of the nature t)f an organism 
of this group, and that only when all the various characteristics and results 
of different tests are taken into consideration can a definite conclusion he 
reached. Unfortunately, numerous earlier statemc^iits with regard to the 
presence of the typhoi<l-bacilhis in the living body and its excreta ha^c 
been made without consid(Tation of this rule, and are therefore valiiclesj?. 

Altention should again be called to the possibility of the occurrence e 


^ Coifralhf. f. Bnkl. it. Parnsif.j Hd. xiv., No. 22. 


* Jour. f}f Exp. Med.j vol. ii. 
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(iircases presenting tlic elini<^al pietureof typhoid fever, hutwhioli, as demon- 
i;n*:!l«:'d by blood-cultures and agglutination-test, are probaldy caused not by 
iliO tvphoid-bacillus, but by closely related organisms, the so-called paracolon 
,*,r |»{U’atvphoid-bacilIi. Sucli baciili have been described by Widal,' 
<;\vvn,'‘ (hishing," and Schottmiillcr/ Other bacilli intermediate between 
(li,. typhoid and colon groups are of the hog-«*holera or Bacillus enteritidis 
itJiirt nor) type. A careful comparative study of these intermediate forms 
|,;is l>ccn made by ( Uishing.^ The bacillus of <lysentery, the so-called Shiga’s 
bacillus, is also very closely relatcil, morphologically and culturally, to the 
ivplinid-bacilhis ; the exact relationship between the two organisms has, 
however, not been completely worked out. 

Blood-cultures. — Up to within tlio past year, <*ultures from the 
riivulating blood have been of little ai<l in diagnosis. As lias been pn‘- 
viouslv stated (p. 170), newer work with better nH‘tliods lias made 
jxtssible the demonstration of the typhohl-baeilli in the eireulating blood 
in 70 to 80 per cent, of all <‘ases examiii('<l. (Jole, working at the 
.bihns Hopkins llos|)ital, has lately isolat(‘d tb(‘ bacilli IVorn 43 of 58 
<iiscs exarnineil. In many of the eases tin* eultiires were obtained early 
ill tlu‘ disease, before^ a positive Widal test bad Ix^eii obtained. In 
certain eases tlie ciiltiiro alone established the diagnosis, Nvhicb had pre- 
vi(Hisly been doubtfiil or even unsiispeeted. The method used is as 
f(»lln\vs Tlie skin ov<»r the anb'rior surface of the patient’s arm at tlie 
IkmkI of the elbow is earefiilly sterilizc‘d. To obtain tlie blood, a syringe 
holding 8 to 10 e.e., and titted with a small needle which will readily 
enter OIK* of the superficial veins, is used. By using a small needle and 
•intcring the vein with one thrust little or no pain is eaiiscHl. From 8 to 
lOc.c. of blooil arc withdrawn and divided among five or six Erlenmcyor 
flasks, each containing 150 e.e. of bouillon. Thv. flasks are then shaken 
and jihieed in the incubator, and atller Iwenty-foiir hours, if cloudy, agsir 
plates are made. Usually, tla; organisms in the bouillon are somewhat 
clumped, at least sluggishly motil(>, and so arc not suitable for trying 
llic senim-reaetlon. The diagnosis of Bacillus typhosus in c^aeh case 
should be decided only by typical gnnvth on all media and by agglii- 
tinat ion-test with known typhoid serum. Frequently, a fairly definite 
conclusion can be readied in thirty-six hours after obtaining the culture, 
li tho bacilli grow out in the bouillon in tw'eiity-four hours, they (^an be 
Iniusfcrroil at once to the various iiKnlia, and from the slant agiir, after 
six t() eight hours, a suspension in bouillon can be made in wdiieh the 
scriuri-reaction can be tried. 

' La Semame. Aug. 4, 1897. * Johns Hopkins Hosp. vol. ii. 

vol. xi. 

‘ Deuisrh, med. Woch., Aug. 9, 1900; also, Zeit. f. Hyg, u. Inf.^ Bd. xx.\vi., II. 3. 

" Lnc. cii. « Johns HojMns llosp. No. 124, vol. xii. 
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AltluKigh the niethucl proj^ent^ coiisuK^nible teoliniejil 
whoro the eonditinn.*:; arc? siieli, as in a hospital, tliat il may be (‘inplov< (| 
it is of undoubted aid in ^liatrnosis. 

Cultures from Rose-spots. — As previously stated (p. 17 :,, 
eultures made from th(' rose-spots have shown the prese?iee e|' 
typh(»ivl“baeillus in a majority of the eas(?s. The procedure is no! 
readily applicable as a iiu-ans of diatj^nosis, however, on aeeoimt of iIh- 
discomfort to the jiatient, and also because, in the cases in which wrij- 
devclopect i'<‘se-s]K)ls are present, the diai^nosis is usually already elrar. 

Also puncture of the spleen during* life ([aicatello, ( ’hantenu-Ht* 
and Widal, IJedteuVuicher, K. Xeisscu'), whicli iindoubU'dly fnipieinlv 
yields positive results (p. 17<»), has U»st all sie‘nilieam*e as a juactitallv 
apjdieable meth<Kl, as it exposes the pati^'uts dirtctly to danj£f‘r. 1’lial 
in some cases lumbar puncture — ^^vhi(‘h is often indicai(*d i vcu 
therapeutically — may facilitate the diagnosis is (Mitirely probabh;, and 
has be<*n v(‘riiie<l by illustrative eases. 

Kspecial hojx? was attached from the outset to examination of 
stools. It was soon recognized that the typhoid-baca'Ili (see p. d’J) 
usually leave the body of the patient in the stools, and that they an' 
di'inonstrable in those, generally from the beginnitig or the middle of the 
second week of the disease to the fourth and oven tla^ fifth week, less 
eommonly into the ])eriod following defi{fV(‘S(‘enee. Their diMiionsi ra- 
tion was from the outset attended with the greatest difficulty, oii 
account of tlie immense number of other micro-organisms at tiu'. same 
time j)resent, and ('Sj)ccially tlu»sc of the colon-group. Elsiua’ ' has 
introduc(Ml the use <»f a special medium for this pur[)<»se which has given 
gofxl results in his hands', and has hecn warmly recommcnde<l hv 
Urieger,* Lazarus,'^ and others; but, on tin? other baml, has l)ecn 
declared by others (Brener,* Ilaedke ") as not entirely reliable. How- 
ever this rnav be, the proccMluro refpiires the gn^atest skill, so that whil< 
in the hands of the trained observer it is apjdieable to the solution ot 
certain problems, in its present form it lias no future as a clinical 
method. 

Eisner’s method, hrieny, is as follows : If 1 percent, of iodin is added 
to sterilized potiito-gclatiu of definite acidity, and if plates are made ahe*** 
addition of the fecal matter to he examined, it is possible, hv the addition 
of the iodin, to exclutie from development all other micro-organisms hut t lie 
colon-bacillus and the typh()i<l-hacillus. In addition, the latter develops 
distinctly more slowly and incompletely. While in the course of U'v cut}- 

* Zeii.f. Hyg. it. Jnfekiumsk., 1805, Bd. xxi. 

* DeuUrh. meH. HWt., 1805, No. 50. » Bprlin. klin. Woch., 1805, No. 40. 

* Jhiff., 1800, No. 47. ^Deutsch. med. IVoeh., 1807, No. 2. 
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t’)ur hours nothing of the typhoid-baeillus can be seen with the naked eye 
■uid with low powers of the microscoj)e, after the lapse of forty-eight hours 
'•\vill be present together with the colon-bacillus, from winch it is readily 
^ii'^liivniishable upon the plate. In addition to the large, much more iiiark- 
mHv <%anular, brown-colored colonics of the latter, those of the former 
'ipjHiiir as small, bright, glistening, extremely linely granular points, resem- 
fjJin:^ drops of water. 

Within the ])ast few y(‘ars other media and special methods have 
1>('< M inlrodnecMl by iiuinerous i>l)servei's. ^Fbe most promising of these 
nutliods arc those of Piorkowski, ilemy, and Hiss. Each of these 
methods has given good ix'sults in the hands of its atithor. Hiss, using 
his m(‘tho(t, was al)le to isolate the l\ plioid-bacilhis from 17 out ol‘ 21 
in the febrile stage. It still remains l<» l)(‘ st*en whether tlK‘ gen- 
(*rid nuitiiie apj)lication of these metluxls is practicable or not. 

As pr(‘vionsly stated (s(‘e pp. 34 ami HM)), typboid-baeilli are foniid 
ill the urine in about one-tliird of the cases examined. While their 
l>rcsc:ncc is rare before the thin! wcu'k, they may oc!cur (hiring the s(h*oiuI 
wt ek, or even the c‘nd of the first wcxdv, and so their isolation may l»e 
(if dclinite diagnostie value. In making <*ultures, females should be 
(■:ithct(‘ri/(‘d under eandul antis(»ptic prce^iiuions, and the urine so 
i»htaiiu‘(l should be jilntcd at oime. In males, the anterior iiixdbiii 
should b(‘ irrigated with antWptie solutions, and the patient should then 
\ni(l into a sterile flask. In tlie dc'termination of a batalliis obtaincxl in 
the (julturc, great care should be takt*ii agiiinsl coufoundiiig the typhohl- 
hacillus with the colon-bacillus, to which cystitis is (juite commonly due, 
Aitcntion should again be ealle<l to the ju'cnliar shimimT (l(‘scril)ed by 
Ilcrton-iSmitb which is secMi when a t(‘st-tulK» filled with urine containing 
large numbers of baeilli is held up to the light ami gently sb;dv<Mi. In 
this way the preseiici' of the condition can often l)e predict! *d h(4ore 
cultures have been made. 

METHODS OF SERUM-DIAGNOSIS* 

Within the past few years an indirect method of hacteriologic diag- 
nosis lias been introdm^cd whi<4i has proved to be of great value. 

Itile this method of serum-diagnosis, owing to the frwpiently (lelayod 
•■»f>pearariee of the reaction, has not been found to he of so gn^at value 
ns was at first hoped, it is, nevc^rtheless, an exceedingly im]>ortant factor 
•n diagnosis. This method is based upon the fimdamenttd investiga- 
Injiis of 11 , "‘Pfeiffer ' and his pupils, originally nndei*takon in the study 
nt the question of immunity. These investigators studied the action 
the blood-serum of animals immunized to cholera and typhoid fever 
* Zeit.f. Hyg. u. fnfektionsk. , Bd. xix. 
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upon tl)e ro.spoctivc pathogenic nii<To-orgjuiisnis. They showed ospr. 
cially and Kolle*) that, exactly as in the ease ol’ eholer;i, il,^. 

serum of animals immunized to typhoid fever, when placed in ihjv 
abdominal ciivity of a previously healthy experimental animal (giiinci- 
pig), together with an am<aint of typhoid culture experiiiu'utallv deter- 
mined to be fatal, not alone ])rotecled this animal against the action of 
the bacilli, but also iiuluced granular <legoneratioii of the latter, and 
finally their complete solution. 

The Pfeiffer Lysogenic Action of the Immune Serum 

After the Pfeiffer school laid with certainty denionstrat(?d tbis“lvs(>> 
genic ” action of the immune scrum to be specific, it made the important 
advance of establishing the pneediire, not alone as one imjwrtant in its 
bearing on the ([uestion of iininunitv, but also as a most available 
method of differentiation of micni-orgiinisms, particularly of tlie 
typhoid-bacillus from the mendiers of the colon-group, which h;nl 
hitherto been done by direct eulture-nH‘tliods only with much difficult v, 
and then not with certainty. 

A further indewortliy advance in this direction consisted in the 
demonstrati*)!!, inaugurated by earlier investigations of PfeiflVT ami his 
pupils,^ ]Metschnikoff,'’ Hordet,^ and others, that the reaction of Pfeiffer, 
at first believed to oecair only in the body of the living animal, (‘oiihl 
be obtained also under ctertain conditions in the test-tulK*. 

The Method of Gruber. — The introduetiou of the method into 
practice was (*ffeetcd finally thnaigh the imp(»rtaiit labors of Oruher ami 
his pupils," who furnisluHl evidence that, in the same w'ay as thc‘ hlood- 
seriim of an immunized animal, that of a human being, after nwvery 
from typhoi<l fever, brought together with a culture of tvjihoid-bacilli in 
a test-tube, soon renders the bacilli iinmobih? ainl causes them to aggre- 
gate in the form of clumps and to be jirccipitatnl in the form of a 
floeculent sediment (agglutination). Pfeiffer and Kolle® had, inde- 
pendently of Gruber, obtjiin<.»d similar results. 

In the historic <!onsideration of the entire question, it is of importance that 
Gruber at once eniphasize<l the fact that his method of agglutination estal>- 
lished not alone the difTerentiation of the typhoi<l-baeilliis from similar 
bacilli, hut that it was, furthermore, capable of furnishing, directly fiom 
the blood-serum of a human being, proof of the ))revious existence 
typhoid fever ; thus, of making the diagnosis subsequently or of confirmnij? 
it if already made clinically. Therefore to Gruber, and with him to ns 

* Zrlf. f. Hyo- w- TJd, xxi. * IssaeflT ami IvanoflT, Bd. x\ii. 

^ Annales de VlnaiHul PaMeur, 1895. * I hid., 

a Tr 2 >w. klin. Work., 1890, Nos. 11 and 12. (Gruber and) Durham, Proceedings 
of the* Royal Society, January 3, 1890. vol. lix. 

® Deutsch. med. Woch.j 1896, No. 12. 
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n\jpil. (jruubaum,' belongs the credit of having called attention to the 
llili^rnostic utility of serum-examination. 

Although Grul)er\s nujthod was at first only retrospective, it was 
<‘!;d)i>ratc(l by Widal *^ in so far as In? furnished j)roof that the serum 
n'liiovcd exliibited the same agglutinating intluence, not alone after 
roj-ovt^ry from ty|)hoid fever, but also in the beginning and at the height 
nt‘ the ili.sease. Accordingly, It is possible to establish the existence of 
tin* disease directly by means of serum-Kliagnosis, not alone subsequently, 
blit also during its progress. 

After Widafs elaboration of the dcKitrine of Gruber had received abun- 
dant oonlirmation in France ( Chanternesse, Dieulafoy, Jjeinoiiie, Achard, 
(’;ilriiK Menetier, and Sinerley, Widal and his pupils ), his statements led to 
the iiico|)lion of a nuinher of investigations also in Germany.^ With slight 
(liflcrciH-es in detail, these agri‘ed with the results of Gruber and Widal 
and contributed materially to the further development and siiiiplilication of 
the inetliod. 

The Widal Seriltn-diag^nosis. — The Widal serum-examination 
jis gcMierally practisc'd at present, and as it has been serviceable also in 
mv clinic in a large number of cases, is carried out in the following 
manner : 

Blood-abstraction. — The bhxKl is abstracted either dir(3ctly from 
tlie median vein of the patient to be examined, by means of a .st(.*rillml 
hypodermic syringe or by the application of a cupping-glass after a 
number of incisions have been made into the skin. Smaller amounts 
of l)Iood from the tip of the linger, or, I>etl(‘r still, from the lobule of 
tlie ear, which are <pii<*kly sent to the laboratory in a sterile cultiire- 
tiihe of considerable size, are adequate in private practice. The blood 
obtained is introduce<l into a narrow' test-tube, wliicdi is tlu*n placwl 
oblicjuely for se<lim(‘ntation. If this does not take place completely, so 
tliat the s(MMim overlying the bhxMl-elot still contains red blood-corpus- 
<'les^ this wdll not intertere wdth the further investigation, as even dried 

‘ SUzungsb. d. Wieabndencr Congress, f. uui. Med.. April, 1806, and the Tjaneet^ 
10, 1806. 

' ^em. med.., 1806, No. 33. (^’)mpa^e aUo Widal’s histone clef^criplion. Munch, 

^nrd. irocA., 1807, No. 8. Reports of the retnaiiiing French investigations are con- 
taijiod in Sem. mM.^ 1800, from August to Noveml»cr. 

* Ilreuor, Bey'lin. klin. H orA., 1806, N«>s. 47 and 48. Stern, Centralhl. f. inn. 

ISOG, No. 40, and 1807, No, II. llaedkc, Dentsrh. med. Work., 1807, No. 2. 
t - Friinkel, Deutse.h. m&i. Woch., 1807, Nos. 3 and 16. Jez. ir?Vn. med. Woch.^ 1807, 
Pick, Wien. klin. UVA., 1807. No. 4. Kollo, Deutseh. med. Work., 1807, 

0. Gruber, Munek. med. Work., 1807, N<i. 17. Levy and Gisslor, Mimek. med. 
6 "/'A., 1807, Nos. r)0 and 61. Ou Mcsnil de Rochemont, Munch, med. Wochfi^ 1898, 
No, 5. ^ Frankel, "Ibid. 
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blood retains its aggliitinatinji^ power and may be employed in an 
emorgeiuT * (A\'idal, Stern and Forster, Johnston). 

Macroscopic Method. — If some of the serum thus ol)tain((l is 
transforri*il by nutans of a platinum loop fo several eubie (^CMitiineu is 
of typhoid boiiillon-oultuiv, preferably not more than twelve hours nlj 
in a narrow test-tube, and if the mixture bo exposed to a tenipera(urf‘ 
of C., in tln‘ eonrse of Iroin three t» seven hours the forinatlon i.f 
Hakes and iin^inents begins to take jilaet? in tlie ])reviously unifonuU 
turbid tliiid, and these soon settle to the liottoin. At the end of tweiitv- 
fonr hours this separation of the Hoeeuli from the Huid will bo eeiti- 
pl(*ted, so that the bouillon overlying the erumbliug yellowish S(‘(lini< ut 
will have* beeome entirely elear and have regaiiic'd its original e«iler. 
]Mieroseo[»ie examination diseloses that the sediinent <*onsists solely of the 
degenerated and eoherent baeilli. 

For the beginner, this test bet^omes especially clistiiurlive if, together with 
the iiioeulated eiilture, one is jn-c'pared to winch serum has not been addci], 
ami which then, in consecpience of the undisturbed and persisting ac tive 
motility ami uniforni distribution of the bacilli, retains its priinarv turbidity. 

Microscopic Method. — ^TiJic maerc»s(M»pic Jtroc'c^dun^ is useful oidy 
as a jnvliminarv test. It is more eonvciiient and more certain t<* pe r- 
mit the process of agglutination to hike place bcau^alli the inierosco|)e, 
when the entire* ju’oec'diire, which takers place in the course of a few 
mimites, (.*an be viewed in dehiil and dircx'tly. Widal (‘inplcwed this 
proecxkire, and in the hands of subsecpient (d).-ervers it lias been greatly 
perfect ('d. 

Tin* simplest mode* of proeediire <*on.^ists in adding tlie serum to be 
tested to .'j bcniilloii-eulture (if from ten to not more than eightccai hours 
old, and studying the hanging drop. If the serum is di*rived from a 
Ivphoid patient, espcrcially at tin* height of tin* febrile* stage or a later 
period, and if a snflieient amount — al>ont an ecpial |)art — of S(‘niin has 
been add(*d, the baeilli will be seen iminodiately after tlie admixture* to 
become iinmobile anel to e*olle*ct in clumps of varying si/e. While the 
entire fie*ld of vision remains uniformly occupied by the swarming bac illi 
in a eontrol-prej>aration to whieli no se*rum has b(,*on addc*d, that to 
wliieli immune serum has been added (*xhihits large areas ol the visual 
field that are clear, with the agglutinated clumps ceillected ejnly in certain 
pla(^.«. 

* Naturally, as will appear from wliat follows, if clriocl hlnod is to ho (*Mipl(»>e‘t f" ^ 
purposes of oxact dot(?rmi nation, its amount should ho iiioasiirod hcjlore it is diiod: 
hoforodioini^ mad<f uso of it should he mixed with an accurjitoly deiU^rrnini*d ainoui 
of physiologic salt sedution. 
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I'or clinical purposes the microscopic j)ro<.‘cdurc has entirely dis- 
j>lin*c<l tlic macroscopic, especially bwausc it ah an* is ca 2 )ablc of ful- 
lillliiu’ tluj recognized necessary rctjuirement, namely, the dctermiiia- 
jjoii of tluj greatest degree oT <liliitioii ol‘ the serum that in a given ease 
Avill lead to tlie occurreiK^e of agglutination. 

The Earliest Appearance of the Reaction. — in liis earliest 
pahlieations Widal stated that the Jigglutinating aetioii of the senirii of 
ivjhoid patients <M)uld be <‘li(ate<l as early as the end of the first week 
itftlie disease. Unfortiniat<4y, this s(atenu‘nt has not been wholly (!on- 
iirinetl. On the contrary, it was haiiKl with growing experhaiee that 
tiu* sennn accjuired that projxTty only in the minority of eases Ixifore 
tlie termination of tlie lirst we(*k, most lre(|uently not until the second 
w'i.ek (irom the seventh to the tenth day), while rar<dy it was (hdayed 
iHynud that tiim‘, even to later W(vks (8t(Tn, Kolky UlumcMithal ■’). 
Cnmplete absence of the reaction is one of the rarest exceptions. 
Among a large number of cases, in only two, which wen* shown 
1»\ autopsy to be instances of typhoid fever, Jiav(‘ I faih.‘d to observe 
an imdoubted rc?acti<ai. Xevertlu*less, it should be borne in mind th.at 
the. ahsenee of agglutination during the first, and (‘V<‘n in the Ix'ginning 
nt* the second week, is not (wkhuKM^ against the (*xistemH‘ of typhoid 
fever, an<l that in order to obtain reliable results the (‘xamination should 
he r('p('atcd also during the further course of the disease at (hfiniti.* 
inlervids of not too groat length. 

Specificity of the Reaction. — Xaturally, tlic fpiestion. soon 
;iinse whetlnT, as a matter of fact, the blood-serum i>f typluad patients 
alniM. posst'ssed the agglutinating iiiHuenee on the typhoid-baeilliis, and, 
if this be not the, ease exclusively, whether this pn)j)ertv niight not 
he possessed exceptionally and in lesser degree by serum from other 
l»aiieuts sutfering from other diseases. It was soon found that the 
roaeiion occurs even during health (Storn ‘) and in the )>resenee of a 
mimlxM’ of diseases, ap|)ar(mtly especially in acute infectious diseases, 
tliat for a time the diagnostic value of the ]>roeedure appeareil to he 
diminished by this fact. On further investigation, however, it Avas 
fmnd that under these conditions the reaction takes place only when 
f‘‘»inp:iratively large quantities of the serum to l)e examined are added 
the culture. 

^incc Widal’s fii’st jaiblication thousjuids of examinations have been 
diu.‘eted to this point, and all have yielded approximately like results. Tt 
hii.- been found that the oeciirrenct; of agglutination with equal parts of 

^ r'mtralhL f. inn. Med., 18%, No. 49. DenUrh. med. UWt., 1807, N?.. 0. 

“ Ibid,, 1897, No. ir>. « Cenfrrdhl. f, inn. Med., 1896, No. 49. 
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serum and culture, even one of .serum to ten of culture, is of itself not 
conclusive of typhoid fever; and further, that the developniont of tie 
rciietion with a dilution of one to twenty, even one to thirty and one to 
forty, may also occur under other conditions; while a jmsitive reaction 
with a ililution of the serum Inwond one to forty occum alniost cAtln- 
sivoly in ca.ses of typhoi<l fever.' 

Ciruber and Grunbaum ’ and Stern * were among the first to direct atten- 
tion to this distinctively iinjxfrtaut usixict of the question ; and, after them' 
especially JJreuer, 0. Friinkel, J)u jMesnil, and Forster.' That also mist’ 
ures above 1 : 20 up to 1 : 40 are not certainly indicative of typhoid fevei- 
has been shown es|)ecially by van Ordt,* Kiihnau,* Ziemke,’ Sehetfer,'' ami 
others. According to niy own oltservatious, such high dilutions of the 
serum are but rarely etfectivc in the prcsein'e of other infectious disease.'*. 

Stern ’ had previously pulilished the exact results of exaniinatioiis in 
70 cases of other diseases, and suliswjuently, in conjunction with Hklower,"' in 
100 cast's. Among the latter there were: 25 in which a res))onse to 1 : 10 
was obtained ; 10 in which a response to 1 : 20 was obftiined ; 2 in which a 
response t*) 1 : 30 was obtained ; 1 in which a resjjonse to 1 : 40 was obtained. 

Diagnostic Significance of the Quantitative Relations 
of Serum and Culture. — From the foregoing the imjMwtant conclu- 
sion can be drawn that the diagnostic utility of the Gruhcr-Widal reac- 
tion is dependent, above all things, upon u careftd consideration of the 
quantitative relation.s. U'he .smaller the amount of serum ntK't'ssiirv for 
the dcveloj)ment of the reaction, the more certain i.s the ili:ignosis. 

Thus it has betai found, on further study of the condition, that at 
times the reaction may be obtaimsl with almost incredibly high dilu- 

' Tho Tnotlnxlfi fnr tho e.xaot preparation an«3 the quantitative determination of the 
mixture of soriiin and culture ciinnot be fully de.se ribed liero, but they must be learned 
practically. The directions are carefully .stated by A. .Friinkel, Berlin, klin. IlWi., 
1897. N<». 11, and by Stern, CentratbL f. inn. Med., 1890, Xo. 49. The latter obtained 
e-specially delicate re.«ults. wbh.’li, however, are not iieces.sarv ff»r clinical purpo.se.'*, with 
the aid of tin? capillary pipet of (lowers. It may be niention(‘d here that (piitc accu- 
rate results, quite sufficiently so for clinical purposes, may be j>l)tained by the u&e »•! 
small ffla .55 ca])illary pipets, Tnanufactured by drawing out small pieces of ordinarv 
gla.-s tubing in the flame. One or more drop.s of the serum are dropped from one ot 
the.se pipets info a dish, and then from the same pipet a sufficient number of drops ol 
sterile water or .«alt solution are added to make a dilution of one-balf the required 
degree. If, then, with the platinum loop one drop of tbi.s mixture be added to one 
drop of the bfuiillon-culture obtained with the same ])1atinuin loop, a quite aceiimte 
dilution is obtained. This method has been in u.se at the dolins Hopkins Ho.-^pital and 
ha.s proved quite sati.'? factory. The other methods, a.s well ns a complete discus.siori '-I 
the whole yiroeednre and a review of the literature, have been given by (.’abotin !ii> 
book, The Serum-diagno.si.s of Disease.^’ 

^ Loc. eit. ® Lor. rii. ♦ Zeit. f. ITyg. v. In fektionsk.. 1897, Heft 3. 

6 Munch, med. HW».. 1897. No. « Berlin, klin. Worh.j 1897, No. V2. 

» DeuUrh. med, Woch., 1897, No. 15. « Berlin, klin. Work., 1897, No. 11. 

^ Loc. eit. Diss.y Leipsic, 1898. 

ft 



mAONOSTS. 


429 


1 : 3000 or 5000, and m a case of Widals, even 1 : 20^000. 

I*, a- olinioal piirjjoses siuJi dilutions are wholly niineeessary. Gener- 
jillv, I confine myself to dilutions of from 1:60 to 1:100, and 
al’tor iibimdant experience 1 have every reason to be satisfied therewith. 
Xf‘vertlieles.s, I have frtKjueiitly seen the rea(?tion occur with dilutions 
,,t’ iVoni 1 : 400 to 1 : 600 and above, often even wlu*u the reaction 
,K‘furs within a short time. The time elapsing before the reac- 
tion occurs, as just meiitioned, is an equally important factor in the 
jlini^iiostic employment of the reaction. The shorter the action of the 
in onler to obtain a eompletii reaction, the more certain is the 
(liiiirnosis, even when low dilutions are employed. 

As a result of the foregoing, the princ-iph? has in the course of time 
(l(V(*lo[>ed ill the clinical application of the method of dispensing 
with higla*r dilutions and demanding instead proporl ionately greater 
riq»i<lity in the onset of the reaction. If, as happens so frcr^uently, 
(vssatioii of motility and aggregation in clumps take? jilace with ligJit- 
iiiiig-like rapidity on addition of the serum, a tliagnosis of typhoid 
fever may he made with groat probability when dilutions of 1 : 30, 
often even with dilutions of 1 :20, arc employed. With dilutions of 
iVorn 1 : 10 to 1 : 50 error will, according to my experience, rarely be 
eoniinittcd. Should the reaction not occur at once with such dilutions, 
liie observation should be eontimuKl for a longer time, and, with a view 
to greater certainty, with the further adtlilioii of serum (lesser degrees 
of dilution). 

In his admirable paper upon the sources of error in serum-diagnosis, 
Stern \siiggests a continuation of the observation for as long as two hours, 
with progressively increasing dilutions. Although tliis has yielded him im- 
IHMiaiiL results, such a period of observation is, ac(;ording U> our experience, 
no longer nece^ssary for clinicnl purposi^s, in view' of the present methods 
:nid the skill usually possessed by the observers. In my clinic our observa- 
lioiis tit) not, as a rule, extend beyond from iifteen to thirty minutes, anti 
they are matle, as seems to me quite sufficient, at room-tem])eraturc. That 
the })rocedure of Stern may he emjjloycd in eases in which a detnsion is of 
♦‘Special importance is a matter of coui'se. 

It semns quite iniptu’taut that some d(‘fiuite rule he irnule in regard 
t'» dilution and time limit wdiich slumhl keep in vi(*w the widest possi- 
application of the inetlcHl to clinical |)urposes and yi*t carefully 
gnartl against errors. For several years at the Johns IIo])kins Hos- 
pdal a standard of dilution of 1 : 50 and a maximum time limit of one 
li’nir have been employed and have given (‘omjihdc satisfaction. It is 
^’'^piircd that complete agglutination be obtained within tlicse limits, 

klm, Woeh., 18!)7, No. 11. 
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in order that the reaction be considered positive. While with those 
standards it (juite oommonly occurs that a positive reaction is i oi 
obtained until late in the disease, if, on the other hand, they Avere nM<h. 
any less rigid, experiena? has shown tliat occasionally a positive nsnlj 
Avould be obtained in cases not typhoid. 

Among the sources of error in serum-diagnosis, the important obsoj - 
vation should, in conclusion, be considen.^d that the agglutinatin» 
action of the serum may })ei'sist for months and even years after rccov^ 
cay from the attack of typhoid fever (I^ichtheiiii, C. Friinkel, Stcan). 
As a result, it might happen that in the case of a patient not suflcrino- 
from ty]dioid fever, but exhibiting fever from some other cause, (In* 
(Jrubcr-Widal redaction occurring in conscxpicnc^e of an antcHM'deni Imt 
not c'xistcnt attack of typhoid fever might lead to error. The j>ossil»le 
dcfcaice that the history would afford protection from such an cmtoi* is 
invalidate?*! by the fact that mild cases of typhoid fever which yield tlir 
reaction e<]Ually with severe cases, not rarely remain doubtful or wlmllv 
unrecognized. 

Prognostic Significance. — Finally, an effort has heeii made to as<Tiln-. 
to the scrum-reaction a prognostic, as well as a diagnostic, im})orlancc, inas- 
much as (.'alrin ‘ believed that he ohserA’cd a direct relationship helween 
the rapidity and the iutensitv of the Widal reaction and the scverilv of ilu* 
iiidivulnal case. This siatement has alrea<ly been contradicted hv Stern, 
with whom I. am dispose*! to agree as a result of personal experience. 

^ Sem, mcd.^ J8U0, No. 02. 



IV. THE PROPHYLAXIS OF THE DISEASE 

Thh tuoasiircs for the pnivcntion of the disease may be divided into 
three main groups : 

I. General, whieh are directed to the protecdoii of the inhabitants 
of entire districts, eitie*s, or less extensive collections of dwellings, against 
the dlscjise ; or, if it has develope<i, to prevent its dissemination. 

:i. Special individual measures, by means of which the immediat(> or 
mc<Iiate transmission of typhoid fever to those who come in contact 
with llic patient, or ev(»n t<i remoter <listances, is prevc*nted. 

Preventive inoculation, by mmns of which an attempt is made 
to rcnd(T the poi'son inoculated immune to th(‘ disease. 

F<»r the primaples underlying the following statements reference 
«hnnhl made to the chapter on Ktiology, and particularly to the coii- 
chuling sentences thereof (p|). 77, 78). 

GENERAL MEASURES* 

Hy reason of the ubi(juity of typhoid fever, the pc^rsistence* of its 
oxcMting agent, and the character and the at'tivity of intercourse at thcj 
prc.s(‘nt day, the danger of the dissemination «>f the disease by the sick 
nr hy intermediary agents, especially infecrti^d articles — beverages, arti- 
cles ol* food, linen, articles of clotliing, etc. — cannot wholly be pre- 
vcntcfl. In almost all places c»f considerable si/.c, even in th(»se with 
th(‘ hcsl sanitary administnition, tln^ disease, at least with regard to 
m<livi<lMal, undoubtedly in part importc‘d, instances, never becomes 
wholly (extinct. Fii view of the imjM)ssibiIity ot‘ pnweiiting this, the 
principal effort of public sanitation should be directed, by means of 
intelligfMit and adc(piatc measures, to the rcstrietii»n of the preservation 
imd dissemination of the exciting agent <*manating from the })at.ient. 

REGULATIONS OF THE SEWAGE-CONDITIONS. 

by far the most important general measure is the appropriate regu- 
lali.ni of the sowage-eonditions and the prf»visi(m of a hygicnically 
aii')hj<.(.tionable and abundant water-sn])ply. That public attention 
‘"l-oiild also be given to the maintenance of the greatest possible degrr»o 

'Jiluhrity of the dwellings and their surroundings, as well as hygi- 
>;M])ervision of the community in general, is a matter of course, and 
Will referred to in detail subsequently. 
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The removal of refuse from inliabihMl places has in view, in ;u*eor<l 
anee with present ijonceptions iH^siring on the prevention of (ypli.ivi 
fever, the certain removal of the germs derived from typhoid patii ni- 
and thus their withdrawal fnan any direct or indirect influence n|,< ,i 
healthy persons. In a<ldition to the urine and the stools, refusi* w.ca r 
especially is to he? taken info consi<l<'ratioii in this connection. Aljov** 
all other things, care should he taken tiiat none of these are pennitiid 
to remain in hadly devisi?(l, pervious cesspools and dung-])i(s in du* 
neighhorho(Hl of human hahitatiinis, or is c(;nveyed to adjacent nniisrd 
land or gains entrance into gutters, or evi*n into water-ways which >crv< 
directly as a source of tlie water used hv the community for drinkinjr 
and for doniesti<? pur|)oses. 

Jn acconlance with the siz(i and parliciilar coiulitioiis of a city, the arraiifre- 
meats for the <lraiiiage may ])e variable. While this can generally Ik? 
secured in large cities oidy by means of appropriate flush-S4?wers with irri- 
gating fiehls, less <*omnionly l)y convevanre into large \vatt?r-coiir.scs, for 
smaller and tlie smallest cities the provisitui of a com hi nation of rciiiovMl 
ami flushing systeina (separation of tin? soli*l and lirpnd refuse matters and 
removal in various ways), or even the tun-system or the [)it-system, will ho 
entirely adetpiate. 

WATER-SUPPLY. 

Almost still more important, in comhinjition with the system of 
sewage adapted to the local conditions, is the provision of an abun- 
dant supply of nnohjcctionahlc water. Jt has already been s(?eii that 
w-ater, in the various forms in which it is cmplf>y(*d — ^jis drinking- 
water, as an addition to articles of f(K)d ami beverages, and as used for 
cleansing purposes on a large scab* — cemstitntes by far the most common 
medinrn for the <lisseinination of the disease? which lU'cds to he take n 
into considenitieiu. Of how little service <*vcn the Ix'st system of elrain- 
age ami sew'age ami the? resulting piirifi<?ation of the soil may he, when 
it is associated with an unsuitable and elireetly injurieuis water-siipplv, 
lias been show'ii by the ev(»nts at Ilamhiirg previously ineiitie>mel 
(pp. 44, 4;j). 

An important refjiiirement of a really good watcT-service is an nnin- 
terruph'd supply, in sneh abundance that if possible a distinclie>n 
neeel not he iriaeh? between drinking-water ami less relialih; wate-i <«»* 
<loinestic ]>urposes. .\part freun tlie fact tliat abundant opporlunit} h’* 
infection is affordcMl tlirougli water used for iloim'slic ])urposc.s (ch'nnsuijr^ 
rinsing, washing, and bathing), the prcv(?ntion <»f its nse fe>r drinknv 
purposes app(?ars pnictie'ally (*ntirely illusory. Tn tlie det<*rniinalion e» 
the eharacte'r of water frenn an ejiidemiologic stand])e)int, hiolog*^' ( 
ination is of great direct, and (?lieini<; examination of rather iiidireot, 
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Tlie lattcT furnishes the eheinie Iwisis lor the suspicion of 
coiitainination, \\■hil(^ l>y means of tin* fornuT the ])resence of 
ria in general in the water is estal>lislu*<l, ami even at times the 
,i,‘?noiistra(i<»n of typhoid-hatalli can he clireetly ma<le. 

Ill onler to provale an irre]>roaeliahle suj^ply of water for drinking and 
donu'Stie purposes it will lie nec^essary, in east? it sliall he obtained from wells, 
tlirii tlie (jxeavation shall he. suHieieiilly deep, aiul that the walls, partieiilarly 
in the u|>j'er portions, shall he rendered impervious to the ontranee of infected 
\v;ih‘r frorn the np]>er layers of the adjacent soil hy means of suitahle masonry 

jni.l CvfincMiting. 

'riuMvaier <lerived from springs — of as <leep a source as possihlci — should 
\)i} fonveved through impervious tubes directly to the ])laee where it is used 
wiili all practical>h; avoidance of contact with the external world. Especial 
ciic shoiihl he directed to the certainty of impiu-viousness of the conduits 
f.n spring-water, from the prophylactics standpoint, and naturally, also, in 
cnnicction willi epidemiologic investigations. Water that is primarily the 
l). sr, if not adc'piaiely protected in the c<)nrse of its dislrilnition, may hec'oine 
a source, of danger owing to (‘onlamiuation from its surroundings - pits, 
iiifecied siiperlieial layers of soil, direct eommunication with (•t*s.«]M)oIs, admix- 
ture of rain-water and melted iee and snow, and all other possi hie* sources 
of accndontal contamination. The history of typhoid fever cxliihits a large 
mnnher of smaller and larger (‘judeinies develo])ed in this manner (pp. 

Wlu*n the water-supply c»f a place must he ohlained from open water- 
ways, rivers, brooks, or from seas and ponds, the water, l)elore l)eing aduiittcd 
into tlic dwellings, should lu.*, in its entirety, snhjec*ted to trustworthy proo 
of nitration that can htj (umstanlly controlled biologically and chem- 
ically. 'file introchiction of uniiltered water into cities, with dejxmdence 
iijiiHi siihscMjiient sterilization in the houses, is ah.soliitely untrustworthy, as 
jiiiUKToiis examples, especMally again that ot’ Ifamburg, have shown. It 
lia.-* already he,en seen how um*ertaiu and serious may become, the question 
oi‘ lioMse-tilters, and ho^v they not rarely are actually a cause for further 
]»'tlhiiion of the water. If tlie use of suspected water is al)solutely not to ho 
avni(K>d, boiling and pre.servation in clean vessels should he practised. This 
a|>[)!ic,s not only to driiddng- water, hut to all water employed, particailarly 
tir.it used for rinsing, bathing, and washing, 'file use of artificial mineral 
w.MUrrs in suspiidons places and in times of epidemic will he serviceable only 
'viien there is certainty that they have been prepared from sterile water, 

1 that, thorough cl(*ansiiig of the bottles has been pra<*tised. That the 
srl lilion to iiifecle<l water of tea, coffee, or alcoholic beverages in ordinary 
itiipHint eanmU. materially improve matters has long been known. Typhoid- 
1‘JtciiIi iiijiy rotain their vitality even in ice, as has been pointed out, for a 
^‘‘»a>i<h‘ral)le ItMigth of time — a ein*umstan(‘e that is well calculated to enjoin 
‘"uiiinii in the employment of ice. 

The degree to whiedt the prevalence of typhoid fever may be les- 
^<^ncd by proper drainage aiul a siiitidde water-supply tva.s shown first 
K'*'' the experiences in England, to whiidi \verc soon added those <»f 
’'•‘ince and ( Jermariy. In Ge.rniaii cities that formerly suffeixxl seriously 
ty})lioid fever — for iusUina?, Munich — the <lisease has at the 

2,S 
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present (Uiy almost wholly disappeared. The enormous i!ifliieiiv.p 
exerted cspeeiidly by a ^)od watcr-supi>ly has been demonstrated in 
Franee by the exporienees with reg:ird to the nuirtality from tyj)[n)if| 
fever in the army and in the eivil jwpijJation.^ The most convincirio 
example in (hjrmany is furnishcHl again by Hamburg (sec p. 45). 

FOOD AS A SOURCE OF EMFECTION, 

Tluit, in a<Iditioii to the water, most earefnl attention should h»' 
given especially to ilnids ern ploy ( m 1 as food will be evident from prevhjny 
statements. The first plaec‘ in this eonneetion is oceuj)ied by milk 
which, as numerous exact investigiitions have shown, may Ixj a source 
of infection from intentional or a<'ci<lental addition of infe(^ted \val(‘r. 

Also, the articles of food derived from it — butler, cheese, wliev, etc. 

have properly re<H*ive(l great attention recxaitly from tht^ prophyLu ii,- 
standpoint. How readily still t>ther articles of food, especially if ealcTi in 
an nncook<?il shite, such as fruit, salad, etc., may be infected by the con- 
taminated hands of th(» ilisjuMiser, by rinsing and sprinkling with vatcr 
containing germs, ami liy other mani]nilations, will reipiire no furtlicr 
elaboration. Sanitary oilic(u*s should, far more than they have clone in 
the past, devote attention to the commercial pursuits involved in this 
connection, such as dairies, restaurants, fruit-stores, etc. 4'o adopt 
propliylaetic iiuasures in this eonneetion, and to iu(|uire into ilctails, 
appear to me far more important than the still ipiitij customary fruitless 
examinations of soil and gnai ml- water. 

PROPHYLAXIS WITH RELATION TO THE INDIVIDUAL. 

In this connection those measures should be (‘oiisidereil through 
wliie-h tlu^ dissemination of the <leveloped disease from the jiationts t(» 
those by whmn th(?y are surrounded, and from tbese to mon* remote^ 
|K^rsons, is to be ])reventetl. The underlying principle of the nicasuris 
in i|uestion may ho expressed in two F(*ntences ; 

1. The only infe<rtive agent consists in the typhoid-hacllli which aic 
reproduced liy the patient and are extriulod espeiaally with the stools 
ami urine. 

2. Itesidence in the immodiah^ neighhorliood of the patient, in the 
same house, or upon th<* same floor and soil, is, in its(?If, ahsolulcl} 
innocuous, oven for predispose<l persons, if it is p«)ssihle to protof 1. 
them from the ingestion of bacilli, which takes place by far the 
frequently in contaminatcHl food ami beverages. 

It therefore follriws that patient-^ arc to he so taken care of 
' See Chanteniepsc*, Abfiommaf typhus^ p. 787. 
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(Jiricliargeft are to be so treated that they sliall not l>e a source of 
iipiirv to others. I^hc pat'uiiits should, so far as practicable, l)e removed 
jV<,in crowded dwellings and from surroundings that do not j)(*rniit of 
it^olation from those about them, and tlaw should be sent to 
tlii‘ hospitals. Should they remain in private dwellings, a number of 
Mu asares that would be matters of course iii a hospital should be rigidly 
Hm^iied, but with apjwopriate moditieatious. 

Treatment at Home. — In treatment at home one of the essen- 
tiiil principles consists in the provision of nurses and assistants 
siiilicitaitly informed with regard to the eharactcT of the infection and 
its mo<lc of prevention. Those who do not assist in the care of the 
jjatient are to be removed from his vicinity, or at most must l)c ]>cr- 
miltcd to be present for short visits only, avoiding direct contact with 
the patient. The nurses and attendants must bear scrupulously in miixl 
tlir- llxrt that the poison contaiiu'd in the <liseharges of the patient may 
Inr a eonsid(»rable time adhere in an a(!(iv(‘ stat(‘ to all ))ossil>le :y*ticles, 
Iroin which it may bo transmitted din‘<*tly or be conveyed for great dis- 
laiurs. It is not less impoiiant fa* them to know that patients with 
laild and ambnlalory attacks, as well ns healthy persons, may, under 
oi vrain eirenmstanees, act as the carriers and disseminators of the virus. 

or the more important <letails, the arrangement of the sick- 
room may cs]M‘eially bo roferrcHl to. It should not be too small, should 
lie sjw(‘eptil>le of ventilation, and situated so that as mui*h (|uiet as possi- 
lilc <an he secured. Uniioeessary articles should he removed, and this 
Mjipliis esp<‘eially to rough woollen articles, eonnlerpanes, carpets, and 
iipliobicred furniture. In addition to the siek-l)e<l pro|)er, a second 
hed, if possible, should Ix' in readiness for <*hauge. 

Disinfection of the Stools. — ^Tlie dejeelions of the jiatient, 
espofially the stools, are best received in porcelain bod-pans or glass 
vo^sols (whud), in the liospital, should be n^served for this parti<Milar 
l»Mrj>osc). Betbre being thrown into the water-closet, thorough disin- 
It-ctum, preferably with milk of lime, shouKl he j)rartised. 

I ins is to he preferred to all other disinfectants on account of its chcap- 
»^.s, (•ertiiinty, ease of application, and convenience to the atteixlants and 
I no laniily. In detail, care should he taken that the bottom of the hed- 
fiiin 1)0 covered with milk of lime before each evacuation, and that after 
uie howels have moved, the stool he thoroughly admixed with an eipial 
of milk of lime. In hospitals provided with a good system of flushing 
‘iiul drainage the dejectiorivS thus treated may he thrown at once into the 
I “Pet, while in private practice it is advisable to permit the admixture fii-st 
^t.'uid for an hour. In addition, rigorous supervision and disinfection of 
itself are necessary. The seat, the basin, and the ])ipes should be 
daily with milk of lime, and similar care should be devoted to the 
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floor. When, instoful of a flushing isy stem, there is a imi-syslem or lut-svatc iji 
(lisiiifcelion of the contents of tlie pit is also necessary — the addition daily ol 
from 100 to loO grams of milk of lime for each individual being c()nsi,|i-iY,' 
suflicient. That tlKU'ough rinsing and cleansing of l)ed>pans and glass viV 
sels sliould bo otfeotod regularly, Ix'st with a solution of lysol, may U; 
sidored almost as a matter of course. In this Ci)nneetion attention should ln‘ 
given especially to the exterior of the vessel and its hamllc, <*onlart. Vv'jrj. 
which might otherwise readily result in infoetion of the hands of the 
ants. In addition to milk of lime, earbolic acid, and lysol, inereuric cldnrid 
is also applicable, on aceonnt of the relatively .small amount of iiiueiis atid 
albumin contained in the typhoid dejections. 

The reliable action of milk of limedo]K*nds ii])on its propcT prej>;ir;!.. 

ti(»n. It should be employed in as JVe.sldy j>reparcd a state as jiossibir 

at any rate not alter it is ohl(T than throe days. It is best to ]>re|>jiiy 
tlio iKHvssarv amount daily, tlie .'flaked lime being mlxe<I with iVoni 
two to four times the anioniitof watior. It .should tlaai be pivserNcd in 
closed vessels.^ 

In France disinfection with copper sulphate i.s much employed, cs|H i'iMl]y 
upon the rocommendation of Vincent.^' The fe.cal discharges arc mixed with 
an adequate amount of a 5 per etmt. solution, to which, Insides, 1 ])er cenl. 
of sulphuric acid is added. In (Jerniany the inctliod has not, to mv 
knovtledge, been employed upon an extensive scale, and 1 have no pei>oii:d 
experience with it. 

Disinfection of the Urine, — ^Tn y'mw of the great frequenev 
with wliicb tvj)boid-bti(?iUi are found in the urine of typhoid paiieiiis, 
ollen in immense, numbers (see p. 34), the extreme importance of vim- 
fill disinfection of all such urine will be apparent. Gwyn^bas made? 
a ciirefnl exp(M*imenUd study with reference to tlic best inetliods by 
w'bicli tins can l)0 earried out. He concludciS that milk of lime hardly 
deserves the name of a disinfi*ctant in tlii.s connection. Carb«»lic acid is 
of use only in large? arnounfe and strong .sdiitions if a .Sfieedy result is 
wished. Formalin is an ex(.*ellent disinfectant, but is too (‘xpensive. 
liieblorid of mercury, eblorinated lime, and liquid cblorids are ol n a! 
value, are rapid in tlu'ir action, and are eflieient In com |>a rati vely dilulc 
solutions. He has found that for disinfection within five to 
minutes, one volume of urine w’onld re(|nire one-twcntielh to onc-t» nth 
of its vnlnine of 1 : 1000 .solution. 

In view of tin? excellent rosidts obtained by the u.se of iirotropiu hi 
cas(\s of typlioid baeilliiria, liiehanlson has advised tlie rontim; admin- 
istration of this drug in the latter periods of the disea.se as a pie\< id'^^ 

1 For particulars with rog.ard to disinfectants and nn*thods of disinfection, 
cnce may l>o made to an article by E. Ffubl, Zrif.f. Jly^j. i/-. Ld. ^i » 

s Jo/i 7 is Uvpkms Hasp, Rep., vul. vin. 


2 Annates dc UlmtUiit Paslenr^ 1805. 



PROPHYLAXTS. 


437 


■ijul luwiriiiro. Probably i“>-grain doses given tlinx* tiines 

I «i;iv are sutti«*ient for tins purpose. It should be meiUioned, Iiowonmu*, 
tlrif several eases of hemoglobimiria following the continiUHl use of this 
diiiii; have been reported. 

disinfection of the sputum may Ik* aecomplislied by the 
act* of* milk of lime, or solutions of earbolie acid or lysol. 

Jii addition to tiu* seert‘tions aiul excretions of the j)alient, the 
.rnuiest attention should bo given to many other things that eoul(^ in 
"..iiirie! with liim. Thus, wash-water and bathing-water and 
remnants of food from the typhoid jiatient should not be thrown 
awav without ju’evious disinf<*etion with milk i»f lime. (. areful alteiul- 
•jiits will of lhi‘ms(*lves se(* that the patient is provid(‘<l with spcxaal 
jihius, glass(?s, and t'ating utensils. Kspeeially im|)«>rtant is disinfec- 
tion of the bed-linen and the body-linen, and any other artieles 
ill’ .luthing us(*d by the* pali<‘nt, as well as his napkins and hand- 
le t* - hi (4s. 

In oixlcr to avoid umieeessarv throwing about and n*]>eateil manipulation, 
ilic :irti«4es in (piestion are best kept in \ not water-tight ) sacks, and those in 
iiirn in porcelain, ('arthenware, or zim^ vesstds lliai eaii l)0 closed and are 
juirtiy tilled with a M per cent, solution of oarliolie acid. The linen thOs not 
iniMplcUdy disinfoeled is first subjeiaed to si(*ri]izalioM in hot steam or by 
hoiliiig in soap-wator, with addition of soda or ptitroltMiin (Gartner), before 
licirig given to the lauiidn‘ss. ami only then suhmitted !o the remaiuing 
pn.H'csses of washing. 

At lh(‘ termiiiatiou of the disease the beds are to he thoroughly dis- 
infected. Wood(*n l)eds((*ads are earelully eh*ansed with a o per cent. 
>oliili(m (»f earbolit^ acid or lysol, whih; iron bedsteads an* treated by 
'^l(;Mn sterilization. Mattresses, blankets, and pillows also are disin- 
Icetcd by steam. AVheii steam-disinfeetiou is not available, mattress(*s 
Mnd pillows are eui|)tied, and both covering and eonteiits are disinfected 
by boiling. V^diieless artieh'S of iKxlding — straw-saeks, liiisk-pillows, 

' te. — laid l)ett(*r he hurnetl diiwlly. 

Tlie bodies of those dead of typhoid fever are by no moans 
(laiigoroiis witli ngard to tlu' dissemination of the diso:ise as was 
Inrrncrly thought imd(»r the influenee of the putrefaetive theory. 
Gleansing and (*ovcring the buccal, nas:d, and anal orifices with gauze 
‘lipped in milk of lime or carbolic solution would be likely to suffice, as 
*‘ul(*. If especial can* is to be exerciscxl, parti(*ularly in the matter of 
‘hdjinfc transportation, the body, without ju’ovious w'asliing, sluudd bo 
^'•‘N'( lo])ed in cloths saturated with carbolic solution or milk of lime. 
Disinfection of, the Sick-room. — That the bedroom should 
most careful attention during and after the attack is a matter of 
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coarse. After if has been vacaUjil by the cjoiivalcsceiit patient, tlie w.-iji 
against whu'h the be<l- stood should bo rubbed down with bread, r,r 
should its covering ttdenito moisture, it sliould be treated with a 
cent, solution of carbolic acid and soa]). Furniture used by th<? patieni 
especially the bedstead and chairs, and the Hoor, should be disini'< ri(d 
in the latter manner. If the thnw is not painted, it will be better to 
employ milk of lime. The enieks between the Iwiards should 
particular attention. The disinfection <d‘ rooms not octaipied b\ 
patient and kept from contact with his dejections is uniu'cessarv. In 
private practice, ospeeially under conditions amid which the ni«4ilinds 
of cleansing cannot be siiflieicntly depended upon, it is a<lvisable, a|‘i, r 
emptying the room, to undertake, besides, disinfection with the vajjor 
of formalin. 

Especially important also in cH)nnection with prophylaxis is the 
maintenance of cleanliness on the part of the patient him* 
self, of his skin in general, particularly about tlie mouth aiul the anus, 
and his hands. Particular attention should be din‘cted especially to (lie 
latter. If tins is not done, the patient may readily i‘ouv(*y iidections 
material to various ulensils, articles of food, ct(\, and tliiis becoinc a 
source of danger not only lor those immediately about Inm, but for 
otliers at a greater distance. The attendants must, for tlie same 
retison, devote the most s<*nipulou.s ean^ <o their hands. I am convineed 
that not a few cases of auto-infcctioii and of dissemination are atirihn- 
table to (carelessness in this (‘onnetMion. 

"fhe disinfection of the bauds should he practised acfcording to the ruh's 
ohs(*rved by surgeons, namely, thorough washing and brushing with s»mp 
and water, followed by |»roloiigcd iinmersion in mercuric-(ddorid snlutiun, 
giving pr(jp(*r attention to the nails and the space beneath them, la 
hospitals, ill this connection, too careful supervision of tlie nurses, i»arti(Mi- 
larly those of .short experience, cannot be exercis(‘d. 

Further, physicians and nurses in attc^ndamM; upon typhoid 
patients should b(» provid(*<l with clothing that can be Nvashed, and at 
the end of tlun'r service, (‘specially b(-*forc going to their meals, tliey 
should changf? their (rlothing. In hospitals it is advi.sablo, in 
typhoid pati(‘nt.s are (?arcd for in the; sam(> wani as others, to jirovide 
but ont* nurse for their can', and to k<!ep otliers, particularly tluKse who 
are concerned in bringing the food, attending to the cleansing in g(?ner:d, 
and the care of the r(‘maind(T, as .strictly as po.«siblc apart Irom the 
typhoid patients. When typhoid fever occurs iu boarding-^^t'h'X’'^ 
barracks, Jails, and institutions in gcmenil, especially those coiitainmg 
young persons in considcirahlc number, immediate isolation of th< 
patients, prcftirably removal from the house, is necessar}\ Prophylactic 
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nii^iisnres would, under such circumshinces, be susceptible of application 
oiilv with ditli<?iilty and iineertainty. 

preventive Inoculation. — In addition to tiie propliy lactic mcjis- 
uivs above discussed, whicli aim (‘.specially at the |»revention of the 
lijrllicr sj)rcad and dis.semiiiati(»n of tlie virn.s, there has lately been 
introduced a measure directed towanl the production of an artificial 
immunity in the individual. 

Following the work of llaffkine in vaccination against cholera, 
Wriirht, of Netley, has intrcMlneed a similar method of vaccination 
typhoid. Thvi material used is a bonillon-cadtnre. of Bacillus 
tvphosiH of bigh virulence, licate‘d until all organisms arc dead. The 
amount iinwadated should “ be such a quantity which, if injected alive, 
would be tatal to a iloO gin. guinea-])ig.” The inoculation is followed 
bv local tenderness and i*ong(‘stioii, faintness, possilily nausea, fever, 
and n'stlessne.ss. Usually, all symptoms liave disappeared after twent.y- 
Toiir hours. It is recommended that the procedure be rc‘peated in two 
Wioks. Following tlie injeetiem tber(‘ is an inenase in the baeterieidal 
power of the bbMxl, and also a very marked iinrrease in the agglutinating 
piiwiM’, \vlnch may persist for at least two years, as in esases reported by 
Fouk'rton. This procixlure lias be<ui tritnl on a large scale in India, 
and also in the South African war. b^nll statistics from South Africa 
are not yet available, but out of 17t)o persons inoculated at Ladysmith, 
only 2 percent, were attacked; wliereas of 10,521) not inoculated, 14 
pel* cent, were attacked, and of tliose inoculated the mortality was 0.46 
p«*r cent. ; of those not inoculated the mortality was o per ccuit. On 
lli(‘ whole, the expcricru^e so far is striiiigly in favor of iiKKailation. 
J^neli a irielhod is naturally most applicable in the <‘ase r>f persons 
going into a district where tlu; disease ]>revails, or in the ctase of armies 
or oth<*r large bodies of persons likely to be attacked by an epidemic of 
typhoid fever. 
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OBSERVATIONS ON SPECIFIC TREATMENT. 

AV K an' yet far renmveil from a speeifu* treatment of ty]>lioi(l fe.ver, 
a method ea|>al)le of destroyiii<r its exeitin^ eauses, the lyphoid-h;i<;i|in< 
ill the human ))ody and preventiiifi: its dis.«emination, or at l(‘ast of m ij- 
tndizinj^ or attenuating the activity of its toxins, rdthoimh a iniinlM ;• 
of recent observations slimnlate earnest invi'stiitation in this dln-t iioii. 

Serum-'treatment — If those of less expta-iftnee lu-li(‘ved ilmi nfu.,- 
Behrinj^’s ingenious discovery of the actioii of the di|»lithcri.‘i-seriiii! iln. 
production aiul ilie application of a “lyphoi<l serum ’’ 'would also ]irovc n.;i- 
venieiit ami inexpensive, they reasoned iviihout sullicic'nt I'ouiularjoti. fci;, 
elusions by analogy ami hopes hasid upon them arc‘ cspeeially <li ceptivc iii *.l.r 
clinical and bacleriologie held, ami tin* diliieully ami the peeuliarity of tlu roii- 
ditions altemling typhoid fever esfiecially have nrently been again deihJin- 
straleil hy investigations into flu* pheiioinenon of agglutination and its n iie 
tions to immunity. Valnahle preliniinarv invcMigalions on tlie snhjn'i ei’ 
serum-treat luont have been nuuh* by ( ’hantemesse and Widal,' ami esjict ially 
hy Stern,* and these were followcMl by J lammerschlag * and vem dakseh. w ith 
inv<‘stigations into the tlierapeulie activity ot* llu* serum of eonvah.'‘<*cijfs 
from typhoid fever, as well as hy Beunier and P(‘iper, ‘ Klc*mperer ami Levy.' 
with attempts to treat typhoid fever with injcelions of the serum of imiiuni- 
ized animals (calf or dog). 

Although these oh.^ervatioiis have dis<*losed a limited infhieiiee of the 
immune serum upon ex])erimental lyjdioid iiitoxi(‘ation, a (hera])enlic nsiilt 
with rofereiu*e to typhoi<l fever has not as yet been math* out, ami this coiiiil 
scan*ely he expeeretl to lie otherwise*, in view of the entire diH'erenee of tkc 
experimental typhoid infeetion from typhoid fever in human lu'ings. llanlly 
more than the iiinociif)nsness of sm'h allempt.s has been demonst rated. T lie 
attempts of Kiimyd*^ to tr(*at tv[)hoi<l fever with dead etdtnres of Bacillus 
pyocyaneus, based upon tlic therapeutic experiments of K. Friinkel with 
cultures of dead typhoid-btieilli, liave received little iinitatioii, and ihcir 
results have not yet been confirmed." 

Even at an early period, wlieii only indefinite eone(‘ptions exisfetl 
as to the nature of the typhoid virus, certain ni(‘thods ol treatnunt 
were cmploytMl tliat may be eonsitl<*re«l among the .sp<'eifie. Among tlu'M" 
may bo included the early attempts to cause an incrcasofl number ol 

' Ann. de I'JnRiitnf Pnsfenr, 1S92. 

» Deufsrh. 7nrd. 1802; and Zrit. f, Hyg. v. Infrkfitmskrayik., 1804. Bd. xvi. 

» Deuisrh. Woch., 1803. Poilak, Zrif. f. lleilk., 1807, ro|.Hnt. 

* Zeit. /. klin. 18 or>, Bd. xxviii.; and VerhandL d. XIIL Cony. /• no?. -"1 <• - 

® Berlin, hlin. Work., 1805. Dei/tsrh. wed. Wock.j 1803, I'lO. 41. 

» Pmsser, Zeit. J. JJeilk.^ Bd. xvi. 
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by means of purgatives, ainl thus to elleet elimination of tlie 
typhoid virus from the intestine. Closely related to these were certain 
irii iliods of treatment that, going a step further, wore directed toward 
,1,1, 1 ndizing abnormal pntndaetive processes in the intestine, which were 
,*cnsider(‘d as the essential feature. Th<*se represented the iirst attempts 
at intestinal antisepsis* In tliis category belong, undoubtedly, the 
tivairncnt by internal administration of chlorin- water, for- 
iiiorlv much })ra(*tised, tla^ transitory employment of carbolic acid 
and ben^joates, and the iodin-potassium-iodid treatment, 
\v:iniilv rccommoialod l)y Sauer and Magoiit}', an<l still dtdended in the 
voar bSbd by Will(‘l>rand.* While these methods |)ossess only hist»»rie 
iiifen-t at the |)resent day, a method undoubtedly allied to them, 
iiMiiiely, (iH‘atmenl Uitli calomel, still lias ardent advo(‘ates among 
llui most distingnisluMi living physieians ( I debermeister, von Zieinssen). 

ami after him Sc*li<)uleiii, Traube, and Wunderlich, undoiihleiily 
HMiixiil i() obtain with the remedy not sim]dy a purgative eifect, hut also a 
fjiccilio, locally curative, possibly also antitoxic*, aeticin upon the intestinal 
iMin'Diis membrane. It was believetl that these elfec'ts were most manifest at 
ilu' commenciMiient of the. disease, ami were capable of induehig an abortive 
Uirminarion, or at least (-onsiderable mitigation of the intensitv of the <lisease. 

Tli<‘ imdhod of <‘mployment still roeommend(Hl by the advoe^ates of 
the remedy plaees the greatest imporfanee ii])on its administmtiou at the 
earliest possible period of the disease, at all events before the end of 
the. ninth day. Only a small number of physicians believe that the 
rerm*dy has proved useful also after the second week of the disease. 
Doses of O.o gram are administercHl at intervals of one or two hours, 
generally three or four in the twmity-four hours, at th(j beginning of the 
di.-eas<* ( rii(;b(»rmeister). Lielx'rnudster Ixdleves that treatment with calo- 
mel indiK^es a marked mitigation in the intensil v of the disease, while 
Von /iiemssen, going somewhat further, aliributc's to the remedy an 
inlluenco in diiniiiishing the intensity of the whole inf(\dions condition, 
and ospeeially of the local intestinal symptoms. In vi(*w of the experi- 
<^*100 of these two trustworthy vTilors I am unwilling to advise against 
llic employment of the method in suitable eases, but would emphatically 
with Biiumler and Weil, that I have been unable to convince 
nivxdt of its abort ivi» and abbreviating effect. What T have observcxl 
iin increase in the nnmlier and a greenish discoloration of the stools, 
eft. n with transitory dejirossion of tlie temperature, whieh, however, 

’ ^ u'i'.how-R Arrhiv^ IVl. xxxiii. 

Din Erdziinduny mid Vo'schwiining dei' Sc/ildmhaut deft ParmkanalcSj etc., 

1830 . 
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could be considered as a result of the diarrhea itself, and not as a 
spw/ific effect of the drii*^. 

L'lidoubtedly, too little consideration has been given to the fact tliai li r 
abortive course of cases of typhoid fever in whicli <^aloniel has been admire 
istered at the outset might just as well be attributed to the tiature of the ( 
as to the treatment employed, "fhe large number of cases of ty))hoiil jov( j. 
pursuing a mild and short course-, even when the onset has been seven ;,rt 
well as the fact that this iiuml)er may at times he greatly increased wiilinln 
apparent cause, shouhl be kept in mind, and especially it shouhl not be for- 
gotten that it is impossible in the first <lays of the disease to foresee tht? 
character of its subsequeut (bourse. That, however, the calomel troatnieiit, 
even if included among disinfectant methods, is, like all others of its cliiss, 
without sullicieiit theoretic foundation, will shortly he sliown. 

The earlier endt^avors in the works of Rossbach ‘ and liouchavd ^ 
with regard to systematic! intestinal antisepsis have recently been lidvcn 
up anew in accordance with inndcrn views and methods. They aim at 
the introduction into the intestine of bactoriid<lal romedies in amount 
and form capable of destroying the tyj)lioid-bacilli in this situation, or 
at least of inhibiting their development and dissemination. K<»ssbacb 
recommended for this purpose esjiecially the employment of napldhalin ; 
while Ronchaixl ontployed a series of remedies sturessively — in addition 
to naphthalin, «-naphtbol and /9-naphthn], iiKluform, salol, ealomel, and 
combinations of several of these remedies or in combination with 
oth(‘rs, as, for instance, naplithol with bismuth salicylate. Tito meth<jds 
have hitherto reeeive<I little imitation in (rermany, wliile Boncliard in 
Fninee has numerous, in part enthusiastic, disciples. I liav(» ])ei>on:i11y 
made but few observations with tlie method of Rossbaeli, xvhieli has a 
frail foundation. I have not ventured to follow the more ])re(*isc* direc- 
tions of Ilonrliard. Ills method re<|uires as an introductory measure 
the administration of lo grams of magnesium sulphate every third day, 
calomel in small doses for general .antisepsis for four days, and, finally, 
daily doses of I grams of naphtlnd xvitli 2 of bismuth salicylate. 

It would take us too far to enter fully into the scientific aspects of the 
method of treatment in question. In this connection I would refer es|iocinlly 
to tlie a<lmirahle investigation of Stern,“ wdiieh led experimentally, 
tically and theoretically, to negative results. Also, Fiirbringer,^ wlio properly 
c:ills attentifm to the extraordinary variations in the number bacteria 
present in the stools during health, was unable t() convince himself that tlie 
introduction of aiilise])tic su]>stances into the intestine was capable of ellecim^ 
any difference greater than the physiologic one. An especially severe blow, 

' VrrhamU. </. Ctmcf. f. inn. Med., 1884. 

Le^unii .wr left auiintoxic^ Paris, 1887 ; and Therapeutique des maladies • 
antisepsis^ Paris, 1889. 

® Volkmanrds Snwwlnnq klin. Vortraqe.. N. F., No. 1J?8; Zeif* f- 
In/ektionsk.f 1892, Bd. xii. * Dcuisch. med. fiocA., 1^^8^ 
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flnnllv, was inflicted upon the doctrine of intestinal antisepsis by the recent 
(»h. 5 cn'ations of Fr. Miiller,* who demonstrated conclusively its impractical 
biliiv in licalthy and diseased human beincrs witli measures available at 
pi-i >cat. Even though it were assumed that tlicre existed a proce<lure capa- 
lilc of injuring the i)athogenie micro-organisms in greater degree and more 
porianncntly than their hosts, it would liave little value on aeeount of the 
^pjutioiis of the typhoid-bacillus to the intestine and its contents, partieularlv 
in t rises of typhoid fever. It is known that even at a time when the disease 
(ioer? in)t generally come iimler observation for trealment, t;vtMi often when 
the clinician has as yet no knowledge of its existence, the bacilli iiave 
already passed from the intc;stines into the follicles, the mesenteric glands, 
and more distant organs, especially the spleen, where, naturally, they are no 
longer accessible to antiseptic remedies. 

It is therefore justiflable for the present to assume a doubtful 
attitude toNvard the antiseptic method, ami even one of skepticism Avitli 
reganl to the hope that it may in future prove more siiecesslul. 

For the present, and probably for a long tinu*, the siieet'ssful treat- 
iiKMit of typlif)id fever will have to be jjiirsncnl in some other dircetion. 
'fhe principal factors in tri'atnient arc, therefore : ( I ) The g<aienil 
a|)propriate care and regulation of the conditioii of tlie [>atient, espe- 
cinlly in a dietetie dircetion; (2) The treatment of a number of im- 
portant manifestations and symptom-groups, of (M)mplieations and other 
dangerous accidents, and, finally, that which is so important, supervision 
of the period of convalescence. 

NURSING AND DIET* 

Nursing. — ^^Fhe typhoid patient should, as a matter of course, bo 
ko])t in bed throughout the entire duration of tlie fel)rile state, and 
beyond this into the peruxl of coiivaleseence. Although now and again 
ambulatory eases pursue a mild e«)iirse, others, ho\vc*v<‘r, are attende<l 
with sucli profound manifestations and are so fn^cjuently followed by 
severe, even repeated, relapses and niiusiially protracted eonvaleseenee, 
that one cannot escape the impression of the highly injurious inflnenco 
ot an ambulatory eourso. 

l atients whose eirenmstances offer no assiiranee of aderpiate care at 
honjo should promptly be sent to the hospital. The management 
of a case in a private house requires strict regulation of external 
Cf^nditions, Provision for the utmost physical and mental repose on 
tho part of the patient, and order and discipline in the si(dv-room, are 
^>n(N)nditional requirements. These can generally be attained only 
fhrongh well-trained nurses. When the o-jiro of the ])atient must cxcep- 
boiially be placed in the hands of the inmnnliatc relatives, only a few 
' Verhandl. d. Cortff.f. inn. Med.., 1898. 



444 


'k'YPllOrD FEVEll 


of tliose should he eiitrusled with these duties, and these should, diniji.r 
the period of their iietivity, he separated tVom the other oeeupaiu>. ,;f 
the house and from those einployeil in the household, partieularly jr- 
the kitelien. 

The siek-rooni should he as large as possible, situated in 
quarter, an<l easily ventilated. The best room in the house' is ju.j 
goo<l enough. The ten.i])erature of the room should not he ahov<‘ ! :> 
or 14° C. During favorable ]M*riods of the year the windows should )>(. 
ke|)t o|)eii <lay and night, and ev(‘ii in winter a thorough airing slioulil 
he praetis(*d several times daily. In hospital practice, and wlu'uevcr 
j)ossihle also in ju'ivate j)ractice, \ have tlu^ patic'uts during the suniua r 
lie for h<»urs in the o])en air, with suitalile protection from smi and raiu. 
Glaring light, ami also especial darkc'iiing of the sick-room, are In !„■ 
avoided. Very unusual articles, decorations, liguri's, ])ietur('s, and liti 
like, about which tln^ jdiantasies and the delirium of the patit'iii readily 
revolve, should he n'lnoved. 

The sick-bed — making allowance as far as ])<jssii)le for the [»re 
vious liahits of the ])atieut — should in any event not h(‘ too warm, and 
should he readily ehang(‘d and rendered elean. 4'hose severely ill 
sh(»ul<l be promptly phased upon a water-l)e<l. The she<‘ts, which should 
he changed wlnmever soiled in the slightest d('gre(*, should not he iiMt 
coarse in texture*, and lU'ver wrinkled, on account (tf llu* danger of bed- 
sores. For tlic saim* reason immediate' eemtaet ol‘ wat(*rproof sheets 
with tlic l)odv should he avoided, While at the eoinmeucemeut of ihe 
<lisease fpiiet n‘<*muh<'m*y in the dorsal deeuhitiis is the most natural 
and the most advantageous, at the height of tin? dis(‘ase and toward the 
end (T the h'brile stage change of posture should lx* encouraged, and. 
especially for the prever)tion (4’ ])ulmi>uarv hypostasis, frecpient alterna- 
tion of the d<u’sal with the Intend deeuhilus. Kvaeuatioii of tin* howel' 
and th(‘ bladder should take place <-xelusively in the recumbent posture 
even into the period of convaleseein*e. Also, when the bed is ehang(‘<l, 
the patient should not sit up, hut always remain in the horizontal 
posture — preferably in another IxhI. Many a ease of fatal eol]a|>M' 
could have been avoided by the ohsorvauce of these precautions. 

That in maintaining strict cleanliness of the body attciiiion to 
the <lorsal, sacral, and anal regions plays a special ro/c is a matter ot 
course. Neglc(?t in tin's respect, in conjunction wdth defective ('omh 
tions of the bed, leads to the development of bed-sores, which arc hiit 
rarely dependent upon the nature of the disease, hut almost always 
deficiencies in nursing. Especial consideration shouhl be given t(f 
mouth, the lips, and the teeth of the patient. Frequent, tlioroug • 
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especinllv after the ingestion of food, frecjueiit inciistoniiig of 
ilu‘ li|>^7 proflering oi* siri.-dl (piantities of iliiid, are 

iiuli^|)<‘n?^al)le. A well-imrsed patient may only temporarily exhibit 
,irv loiiiXiie and lips, and never a fuliginon.s deposit. In women great 
(.;ire should from tlaj outset be given to tlu* liair, whieli should be 
tombed, under some eireumstanees ent short, or preferably be woni 
ill a ai‘t. 

Diet. — With regard to few points in connection with ty- 
phoid fever is there at the pre.s(ait <lay such satisfa<^lorv agrec^rnent as 
willi regard to the dietetie management, of wliieh the prineiples eau be 
considered as fiilly establishe<l. The ]>robh‘m presented to the pliysi- 
I'ian and demanding taet and diserimination consists in adapting these 
jH'ineiples to the nee<l.s of the individual ease. In general, the dilfi- 
oiiliiesaiHl ])eciiliarities in the nourishment (»f tyjihoid jiatients arc tube 
looked for in two directions : in the conditions attending the infective 
or the febrile state, and in those associated with the local <;hanges 
iii<lnc('d hy the typhoid process, paiiioiilarly in the intestine. 

Tlie manifestations of the toxi(? action, particularly the febrile condi- 
tion, are attended with profound metabolic disturbances, among which 
tin? active ilestruction of the body-proleid plays an itnportant /o/c. 
It is the most important problem in dietetie treatment to shield the 
proicids from tins destructivt? process as far as possibli* by the admin- 
ii^t ration of <‘arbohyd rates and energy-sustaining food. Tt must, fur- 
tliennore, be taken into consideration that direct replaeemcnt of the 
<li>iiiregrating jn'oteids through the food is possible only in a wholly 
inadfijimte manner, on account of the febrile derangement in diges- 
tive a<*tivity. 

Naturally, the body nutrition is greatly disturbed in many other 
diu'i-tioiis also, es[)ecially with regard to carbohydrates and fats. It 
ditnild l)c borne in mind that, in addition to the ])rodu(?tion of liydro- 
rldoric. acid in the stomach, the fim(*tions of th<' salivary glamls, and 
|»rohal)Iy those of the j)anen'as, arc seriously impaire<l, and also the 
"‘‘‘•o rion and the constitution of the bile are altered, conditions that 
<leiii;iiul careful selection and preparation of the food, all the more since 
l>f‘iistal.sis and absor|)tion appear to be also invariably impaired. 

further especially important peculiarity of ty|)hoid fever M'ith 
rcginl to the dietetii; managtmicnt is its long duration as compared. 
'Mth ether infections diseases. The nutritive disturbances resulting 
the morbid process as a result attain an especially high grade. 
Jingrnentation is progressive witli the contimiance of the disease; 
iln.s naturally increases materially the diflicnlties of treatment, and 
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.sh<mUl lead tlie ])hysician to adjust Lis therapeutic measures systeaviti 
eally tVom the 

Among the eonsi^lerations arising out of the local alterations, 
dependent np<m the speeilic intestinal lesii»ns preponderdte over all oilier 
The physieiati cannot make it snfReiently clear for himself in this cni)- 
noctioii that the intt'stinal symptoms clinically stand in no direct ivl i- 
tion to the distribution an<l the severity of the anatomic lesions, :ni,l 
that every ease, even appar(*ntly the mildest, may be attended ^iiii 
extensive and profound intestinal ideeration. 

Fortunately, it is entirely j)ossible at the present day to make jH iUrl 
allowanee tor the lo<*al conditions without returning to the j)osi(i.»ti 
long al)andoned, ol‘ a water-soup and hunger-diet. Owing to ilu* 
insight of English ]))iysi(Mans, iinrler tlui guidance of (j raves,' to whoso 
support especially ilnrrliison - energetically devoted himself, the I'ollow- 
ing prineij>le is reci>gni/<‘d at the presdit day : We ean ami imi-t 
fully nourish our typhoid patients from the outset ; wo should thenhv 
endeavor to rejilace the disintegrating proteids, or attempt at least !»> 
limit the destruction, by mearts of energy-prodm'ing substan(*es, caiho- 
hydrates, flits, g<*latinoiis suhstanees, and, finally, also ah'oliol. 

In acconlanee with the g<*neral ami hxtal peculiarities of the diseax? 
already mentioiie<!, however, throughout the ontin* duratiou o{‘ the 
febrile stale, ami for a certain perioil htyoml this time, all articles oi' 
food should he given (»nly in :i fluid, readily digestihh*, ami easily 
ahsorhahle. form. From the same point of view, care should he taken 
that nourisliiiKMit is given freipiently, in sevens eases by day .uid hy 
night, always in small anumnts, at intervals of two or three Innirs, 
and that also sommilen't patients should he imluceil hy the altemlants 
to take food regularly. f)n rfu? oth<^’ haml, especially in private? p>j!‘*- 
tiee, overfcMHling of the jiatient should ht' (‘autioneil against, and it 
sh<»id<l l)c made elear from the outset to the overzealous friends that tin? 
plivsician cannot hope during the febrile stage to make good eniiroh 
the loss, hut that, by reason of the rest of the j)atient in bed and tlic 
otherwise diminislu'il ])hysical and psychic cx]»cnditiire ol clergy, tlii- 
is of little significance, and that the loss can siihsH|iicntly be rcadih 
regained. 

In some patients anorexia, even a<;tual repngnance for tlu? 
hitherto administered, makes its appearance at the height of the febiik 

* Cfiniral Lrr.itirei* on ihe. Prnrfirr. of second edition, Dublin? | 

This work contjiifis the famous statcnTcnt oftca quoted : “ Tf you should he in 
as to an q)itaph to he plaopcl upon my lake this : ‘ TTe fed fevers. ^ ^ ^ 

- The Tt/phohl Diseases, CJorman translation by von Ziilzer, Berlin, 18f>^ P- 
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^ larger number during the sc'eoiid period of tlie dis(»asc*. Tiie 
(^i\|H‘neu< 3 ed |>Iiy.siciiui will oountei'acl tlie.<o moibid manifestations not 
|,v Miineoessarv striertness, but by appropriate individual selection an<l 
v*\ri:iiic*»- A febrile typhoid patient is not a subject for pedantic 
tniiiing. Under such circuinstiinces tin; wisest will yield, and this 
the |»hysieian should be. 

Drinks. — F a'cii more fn‘(|uently than derangement of a])petit(', 
(•oni|)hunt is made during the febrile period of thirst, and in sornno- 
hut jKitieiits an effort will be made on the part of the friends to quench 
the punched condition by a<lministration of tlnids. In (contrast to |>re- 
vhms views, these desires may be uiK'oiiditionally ac**t^ded t(», naturally 
with a consideration of individiml ]M.M‘iiliarities. Kspecaally cold bev(‘r- 
])r()vided tliey were well borne <hiring health, and even the addi- 
thin to tli(*m of i(*e, need not be restri(ae<l. The best drink for typhoid 
patients ordinary, good, clwir water. • Also eertain natural miiKMal 
waters, as those of Selters, Gicsslnibel, Hilin, ami others, may be p(‘r- 
iiiitttHl ; while artificial waters should b(? fori)idd<*n, on account of the 
(‘xcessive amount of carbon dioxid they contain. 

When the patients express an cs[)e<;ial desire for, and the intestinal 
i*yrn]jtomH do not confra'in<licatc their use, fruit-juices, sucli as syrup of rasp- 
berry, leinnn-juit?e, and orange-juice, may also be iuIiUmI to the water. Horne 
jiliysirians prescribe almon<l-iuilk, which, liowever, is tolerated by only a 
ihw patients for any length of time. Still better borne than these tilings is 
addition to water of re<l or white wine, ami also cognac or sherry. For 
ithlividiials with an irritable intestinal <*aiial, weak fM>ld tea has invarialily 
aiiswereil admirably in my hands. I am not fond of prescribing alhumin- 
waier or gum-water, or of bread-infusion or mucilaginous driidvs. By 
moans of tlieso the ajipetite of the patient is spoiled for actual nourishment, 
and in addition the keeping of the mouth clean is thercdiy rendered mineces- 
aarily dilfieult. 

Among actual articles of food, the first ]daee should be given to 
milk, 'riieouctically, this appears undoubtedly to be the most rational 
form of nourishment for febrile patients, inasmuch as it represents tlie 
ideal combination of protcid, fats, carbohydrates, and salts in a lupiid 
FiSjieedally the fats, whhdi are so important for febrile patients, 
‘^Jid utilized with so much difficulty, are most finely divided in milk, 
‘'*'d arc ill the form of an extremely permanent emulsion, and are 
tiUMV'by rendered as easily assimilable as possilile. Althougli some 
phy>iri;ins, accordingly, advocate an almost exclusively milk-diet in 
,>f typhoid fever, it may be obje(4(Hl tliat not many patients care 
f'l’ il ibr any length of time, and a still larger number do not bear it. 

• ^ patients then complain of pressure in the epigastrium, a sense of 

ulniNs or of abdominal tension, and of pyrosis and eructation, and the stools 
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contain slijjrhtly altered, coarse eoajrula of milk in undesirable anu.ui i 
Most I'lViiiienily tbe administration of milk is prevented liy the fact (h‘ti :« 
gives rise to tbe formation in tbe stomaeb of febrile patients of firm, lu!;. , 
cojp 11 1,1, \\ bicb tilt-- with difb(-ult\ di^(.stcd b\ reason ot tbe diniiiuitij,ii 
hydroeblorie acid present. Tins can at times be avoitled by adijiiii|..i(.^j,"!' 
only boiled milk, tbe eoagula of which are softer and smaller. p 

with tirdinary water, mineral water, or lime-water, also, may be of h r\ i,V. 
in this connection. It is |iarii<*ularly atlvantageous ofVen to add miici!,|.,i. 
nous substances to the milk, such as oatmeal, tapioca, arrow-root, and simii u 
articles. Some patients tolerate the addition of sail or eugnac to the mllK m 
improve the taste. Others are grateful for permission to take the mill; ij- 
the form of ke[»hyr. Tuder such eirciimstaiices, it is inio, the coiisiderahic 
amount of carbon dioxid present sh<iiil<l he borne in mind. At tiim s iln* 
administration of buttermilk .serves a useful purpose. Although it Ij,. 
considered as les.s vtiluable (m aetauint ol' tlu‘ absence of Jiit, it is 
digeslilde for the reason that in conse(|iieii<*i‘ of llie mecliaiiical iiilliieii( (>s m 
which it is subjecte<l in the making of butter, the casein it i-ontains is in mi 
especially fine state of division. For patients who lu‘ar milk vi‘rv well, il.n 
addition of creaiu may be fserimtled. To .‘ionu* patients tbe admini^traiiou 
of milk in a fro/A-n state is most agreeable. Such ice-eream is preparcil hv 
freezing, in a shallow vessel or by means of a cold-mi. \t tire, milk whi« li has 
been coinlensed in Ji vaciiurn, ami to which has been added a small amonni 
of .sugar, and for tbos<‘ who care for it, cinnamon, vanilla, or the like. 

A nut less ini])urtant rofc is played by the adniiiiislration of carbo- 
hydrates in tilt* form of giiiieilagiiiuus .«onj)s, wbieli may be given 
alone or together with other mitri<*nt or slimnlating articles, es|)ceially 
with bouillon or proteitls, 

111 order to render tolerable for some time the mucilaginous soups 
which arc so nece.'^sary, the physician must have a witlc range of formula*. 
Among all the suhstanees to be taken into eonsitleralioit in this enmicclieii, 
oatmeal has tlie greatest nutritive value, on account of tbe relatively hirgo 
amount of fat ami jiroteid it ctnitains. Fnfortimately, it t>flen early e.\ cites 
the distaste of the patient. ITidcfr such eireum.slaiiees it should he alternattMi 
with ri(‘e, wheat, green corn, maize, tajiioca, palm sago, ami the like. I 
would further recommend especially the adilition tf) soups of ahMironat Hi'iir 
which, as is well known, contains SO per cent, of protei<ls, is s«)liible in water 
and is not eoagulate<l by beating, and winch is admirably borm*. by iilm'-^t 
all patients. In tbe ea.se of ehildren and young a<lults, success is often liM'l 
with artificial foorl (NestliVs, Kufeck(»\s. and others). 8ome patients like 
tbe addition of while or re<l wine, instead of bouillon, to the broth. In tin*, 
later stages of the disease* — as the stage* of steep curves ami that of <lcfci- 
ve.'Jcence — certain other additions may be made, such as legurninsor llartcM' 
stein's legnminose. 

Among tbe mitrient and stimiilant articles, Uieat-broth pre]»iiied 
at home is liy far the most Ut be reeorn me ‘tided, and in preparing thl^ 
it .should be nottid that the meat of full-grown animals (eow and o\! 
contains a larger amount of extrswitives, ami that of veal and y<ning 
fowl a .small(*r amount. 

In the care of sensitive pjiiients the presence of fat in bouillon should I t 
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^ as possible, and this may be sufficiently effected l»y permit- 
Jino ir to cool, ami, before heatiii.L^ it again, skimming oH' llie coagulated 
lfl\vr '>!' surface. It is still more advisal)ie in sucli cases to pre- 

piire the meat-broth by adding hot water or mucilage to a delinite amount of 
‘•bottle ])OuiIlon.” The best mode of preparation, especially if the j)resonce 
of j^claiin also be desired at the same lime, consists in imiling over the 
vvatcr-hath, h>r from tw'o to four hours, cipial parts of veal or beef, without 
ilic addition of water. The juice, expressed through a cloth, whicdi at limes 
is (|iiirc clear, may be usc<l in tlie manner described, as an addition to milk 
or taken cold in the form of jelly. 

A large mimlx'r of arlilicial ]»rodiicts bave been placed upon the market 
for the preparation and for increasing the concent ration of bouillon. A number 
of these are Irce from obj(‘ction ; how<‘ver, some are (piite (ixpensive, and 
at any rate they oiler no advantage over tlie bouillon prepared at home, 
or the most a[)prov<‘d of these there niav be mentioned Liebig’s extract of 
hei i* lirand's I'ssenee of beef, and Valentine’s meal-jni<*e. ( 'losely related 
to ihe.m are the so-ealled im^at-peplonos, vvbiidt iu*tnally possess but little 
iiiiiriiive value, and only tlie influence of tlie extractives and tlie salts 
(•oiitiiiiied are to lu; taken into eonsi^lerati^n. 

In mhlitinn to earboliydrates, the g^elatitlOUS SUbstances, which 
in (lennanv have been again restonal to favor bv Senator, niav be 
menli«»mMl as ati admirable means of shielding the body-proteicls. 

The jolly is best |jre|)an*d from calves feet: but nmler sonic circum- 
stanei'ft ii may also lie made from goo<l varieties emniiiendal gelatin. It 
may he atlininislered in the form of an adilition to soup, in the form of the 
“hoitle liouilloii” already m<MiLjoiictl, or, what is espeeially refreshing to 
Hiiniy patients, in the form of wdne-jelly or friiil-jelly. Fastidious patients 
will lu* gratefnl if the gelatinous atldilion to sou[) be made in the form of 
orj\l>-jolly or ovstcr^jelly. 

S(»nie rosorvo slmuld bo exercised in the administration of netnal 
protcid nourisbmeilt iti C‘ase.s of tvplioid fev(T during the feiirile 
>tage. S)iia meat-foo<I of any kiiul should be stri<*lly forbiddcMi. Also, 
eggs slionld be given onlv w'ith caution, in (special form, and should 
lu ver be nrg(‘d upon tin* patiimt. Tdiey arc geiuTally permitlcd to be 
taken raw, and only th(! yolk stirnul in soups. In addition, tlie yolk 
ni;iy be given b(':iten up with bouillon or wine, ]>artienlai'lv port 
or >herrv. lOggs admixed with milk an? niindi more (lifficnlt of 
‘ligosiion. 

In Osier’s (?1ini(? at tiu? Johns Hopkins Hospital, egg-albnmin is 
^'■ry t reedy given to typhoid patients, usually in tin* form of albumin- 
'\:iter. In preparing this the albumin is tliorongblv shaken with i('(i 
•^n<l a small amount of water, and is then strained, and flavored with 
1^‘ninn, sherry, or bnindy. 

^ on Ziemssen especially rc^coinimuids meat-albumin in the form of 
t-xpressed beef-juice, which has been iii(?orjK)rated into the German 
^‘Urn.'KJopeia. This contains 6 per cent, of dry proteid (Voit and Bauer), 
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and apparently is quite easily <ligcstil)le. It is well borne by many paijer^ 
as an aiblition to sou]i, and by others alone in a liquid or frozen 
For sensitive patients the addition of peppermint is a jrood correiiivt. 
When the ]>atients object to the turbid, bloody appearance, the iiuid mnv 
administered in a fi^reen irlass. 

Of artificial proteid foods, a clear, thick juice, made intensely ml 
admixture with bemotrlobin, and desi^mate<l ]>uro, luft reeenlly been 
mended, which, aeconling to tlie statement oi* the manufm*tiirer, cotiini,,s >1) 
per cent, of proteiil, but tile value of which still r€M|uires clinical invcsi r i 
tion. Oeeusionally, the meat-preparation of Lenbe-Kosenlhal may he vrdM 
able. Of the meat-])ei)toncs, of which Kemmerii:li’s and Denayer’s riiav he 
mentioned, I rarely make use. The ])hysieian is, of late, fnjfpUMii Iv iri)|)t.r. 
tuned by the friends of the patient, who often have beeome fanalio on ih,. 
question of nourishment, to use still oilier of the mo<lern proteid prepam. 
tions. Xiilrose, .somatose, and eueasin are those most eoimnonly nu iiiionHj. 
JSomarose is a readily soluble mixture of proteids prepared from meal, ami 
almost free from peptone. Nntrose and eueasin arc similar ])ri p.araiioFi.s 
made from milk. Tluse powtlercd, rt'adily soluble snbstafices inav, h\ 
reason of their alnn^si total ta.stelc‘ssne.<s, be hi^rbly serviceable when mMcj] 
in amounts of a lea.^pomifiil to soups and bcvera.^(‘S, particularlv io patieiiia 

W'Lo Lave a rc|niirnance to the use of eL^irs. 

♦ 

Til spite of all theoretic objections, alcoholic beverages are 
still indispi'iisable to the practitioiuT in the treatment of tyjiboid ti vci:, 
as well as in ilic treatment of acaite febrile diseases in fjreiieral. It 
would be siiperfluons at the present day to discuss former objii-linns 
with regaril to the influence of alcohol in increasing the fever. \"oii 
Zlenissen, Jurgeiisiai, ami liielM'rmeister have permanently dispos(‘(l nf 
this prejmlice. Althoiigli the theoretic exjdanation is dillieiill, pr:ic- 
tii'ally the stimulating influence of alcohol upon the eireiilation :m«! 
respiration is <*stal)lished beyond doubt. Tn ailditioii, it is useful l<»r 
conserving wash* and g(*nerating eiuTgy. T should not be willin«r h‘ 
treat tvphoid patients at all in certain stages and eonditioTis withonl 
aIcoboli(!S. The em])loym(Mit of alcohol naturally requires strict dis- 
crimination in every case. In children it is to be avoidi^d altogether, < a* 
to be employed only temporarily as a last resort. In severe eases in 
adults I permit from tlie outset small quantities of spirituous drinks Io 
be taken regularly, undiluted or diluted, keeping in mind the const i- 
tntifin and previous habits of the patient, gradually increasing tli' 
amount witli the rise of the fever. Care should be taken, apart tHUii 
alcoholics, not tr) give large closes at the beginning, in order net 1“ 
jeopardize, the possibility of effective increase in times of ncc'cs^iO* 

It is best to employ wine and .strong spirits. Exceptionally, beer 
used, and then preferably tliose varieties that are rich in hops, are ^^e 
meiited, and ricli in alcohol, and they should he given only in small 
Among wines, the rcid Bordeaux, Hiirgundy, ami old 
(Assrnannsliau.scii and the like) are in general to he preferred m 



TREATMENT, 


451 


intostiual alterations; also, white Uhine wines of some age are usually 
^voll home. Soine palieiils hear southern wines — sherry, port, jMaJeira, 
niitl Tokay — also some Italian and Greek varieties. They may he adniinis- 
r,.r<‘‘i undiluted or mixed with natural Selters water or cold tea. IJndi- 
liiloih these wines, which contain from 12 to 17 per cent, of alcohol, are 
em|)loved in the prescin^c of progr(.‘ssive weakness and conditions of collapse ; 
and in their stead, or alternating with tliein, also champagne, (‘are being 
Itikeii in this connection to avoid the dishonestly prepared, less valuahle 
v:n'ietit?.s so coiniinni at the present day. While ordinary white and red 
wines contain from 7 to 8 per cent, of alcohol, good hrands of champagne 
contain from 10 to 10.5 per cent. If there he any reason to employ the 
ytronirer alcoholics, cognac, rum, and arae may he administered in tea or 
M.'ick colfee. A convenient nuxle of administeriug cognac;, hy means of 
wbieii the dose can he well regulated, is in the form of the well-known 
Stnkos mixture. This is especially availahle also for [^erso.'is who do not 
tolcndc ah;ohol wtdl ; in addition, the <rontained eggs a|)pcar to he (easily 
diiTcstihle. The fonmila employed at my clinic consists of strong cognac 
5(.^ volk of egg 1, syrup of cirinainon 20, distilled water, siitlicient to make 

lolC 


diet during the period of defervescence and the 

STAGE OF CONVALESCENCE. 


It has alnnidy been s(?cn that in luany patit‘nts the aj)pciite h('gins to 
njliini tln^ stage? of ste(.?p (airves, and almost alwiiys and in still 

gHNitcr (lcgn‘c after <lelerves(?cnce. Tin; dc'sircs of the patit?nt should he 
n strained at this tinn; cm account of the still precarious state of the? intes- 
tinal cajuiL On the other hand, one should not be altogeth(*r too timid, 
a.-, if the restri(‘tion in diet be too long eontiiiued, (‘otivaleseeiice juid 
llic nsumptiou of fum'tional aetivity may be unduly deferred. Kven 
‘hiring the stage of steep curves, especially if mete(»rism lu; not pres(?nt 
ur an r(M * 0(10111 symptoms of ixuatoiutic irrihilion or lieinovrhago does not 
admonish e.sp(;(*ial eantion, I permit tin; addition of soup to be tak('n 
in (;oiisid(;rable amount, or the «irbohydrate artieles of food to lx; eaten, 
even in tin; form of a thin pap. Instead of eggs, s\V(_^ctbread or brain 
passed through a fine sieve may be addcxl to soups. These articles 
must suffice, with as much variation as possible, until the end of the 
first afebrile week. 

From the sixth or the seventh afebrile day I pcTmit the 
first; solid fixxl, beginning with some zwic'baek or cake.s, especially 
paslry prejxired from alourpnat, soak(?d in milk, tea, or (?ocoa. Then a 
''^'>lt-hoil(Hl egg may bo permittc^l, and finely scraped raw' fillet or salmon 
a mixture of tlie tw'o. 




l lx; meat is scrapc'd witli a silver spoon upon a 
fir.st days additionally' passed tlirough a fine sic^ve 

vll these are W'oll lx>rno, roast young fowl, squab, chicken, or 
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partri(l<re may be given, at first in the form of j)urfe added to soiip * 
tlien, finely divided, without fat sauee. At the s;imo time or soon 
ward, mashed ]K)tatoe.s or Avell-stirred rice, and, with the meat, 
crust of roll or toast, may also be permitted. These articjles ina>' 
be followed by light lish, espe<aally trout, boiled in salt water. Afh r 
this, seraj)ed, slightly overdone filled may be given, and all these 
followed at the end of the secoiul or at the l)eginning of the third 
afebrile week by broiled loan, tendiT pieees of moat, veal or mutten 
ciitl(‘t, an<l fillet of bei*fst(‘ak, young gsune, hare, or deer. 

In the course of the third week resort may be had to light vo<rota- 
bles, asparagns-tips, spinach, puree of gre^on i)eas, carrots, ariicliokts, 
and the like. During the second and third weeks of convales- 
cence it is necessary to administer food af hast five times dailv ; smiuj, 
thing should be proilbred the patient even during the night, if \w is 
awake, gnch as milk, cakes, ami the like. In addition, all sorts tit* 
trifles should be given the pati(‘nt during this period betwtH'ii the piiii- 
eipal iiKvils — jit first, wimM>r meat jelly ; if rediu'ed, caviar or ovsIits ; 
the j)ati«‘nl will b(‘ gratoliil also for appli‘-sauee or other forms ot*st(‘\vc<l 
fruit that are not too swTi.'t. l-m.*ooked truits, liowever, slioiihl he 
withhehl for a long time. 

'fhe dietetic regulations previously mentioned will naturallv serve oiilv 
as a general gui<le for the solicitous ]>hysician, from which he will arraiure a 
dietary iii aecordaiice with the patient ami th(‘ eharacter and the stagi* of ilie 
disease. AVhile we must ret pii re strict ohediemv, from ]iatienls and assistams 
with regarti to the diet, their iiistruciioiis should he given in a clear and 
well-defined maim(?r. During the critical periotls of tlie disease it is \^ise, 
in order that no diffcnMict; of ojanion may arise* h(?tween the patient and the 
nurse and tl)e family, that the daily instructions with regard to diet he given 
in detail in writing. 

Hie moth* t»f treatment d<*scribed in the for(*going is often designated 
“ exjieetant,’’ but w ithout propriety. It has been seen that the attitude 
of the pliysi<‘ian is anything but exjieetant ; but that, on the contrary, 
lie Is fully ami most nisponsibly occupied wdth carrying out tlie tnat- 
ment. One must go even furtlu‘r and say that for tiu* mild, moderately 
severe, and even for a miinber of severe, nm^omplieated cases, jiarticularly 
in previously liealthy individuals, fhe dietetic treatment and careful 
supervision otherw'ise render superfluous every other measure. 
ther therapc'iitie intervention will be necessary only if the course 
of the atta(*k be. severe or unusual, or in the presence of alarming 
comlitioTis with reference to certain systems or organs, w'liether repie- 
.senting peculiar localizations of tlie tvplioid process or actual compli^’ij' 
tions. Particular attention has always been given to the fever in tin- 
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connection, and the last thirty years especially have witnessed tlie 
.i^siirription of lirst place, practically and tlujoretically, of the methods 
of treatment comprehended under the designation antipyretic. 

the SaCALLED ANTIPYRETIC METHODS OF TREATMENT. 
Earlier and Present-day Methods. — Even at the i)resent day 
there is still abundant reason for giving especial attention to antipyretic 
nioiliods of treatment, but the proS(‘nt standpoint atlbrded by the recent 
results of ctiologic investigation is (piite different from the foriiUT one. 
Tlui symptom-complex designated fever may be considered in the main 
as an expression of the action of the typhoul toxin u))on the tissues and 
metabolism. The sole rational method of treatment for fever would, 
accord iiiglv, consist in neutralizing the vital manifestations of the 
bacilli, and particularly the toxic effects to which they give rise. As 
is well kiK)WD, we are still far from this goal. 

Althoiigli for a long time one of the most cf>ns[)ieiious symptoms of 
the fever, the elevation of body-temperatuni was looked upon as the 
most deleterious, and theredbre the most worthy of attack, and by some 
is still so <‘onsidere<l at the present day, this view is no longer tenable 
in the liglit of current conceptions rogiirding the nature ami mechanism 
uf tlu* iiifeetions processes. Our pn^sent treatment is direct'd, on the 
whole, toward rendering the effects of tlie toxins, which, as has been 
not(‘d, enniiot be entirely prevented, so (ar as jiossibh', innocuous for the 
putient, and toward sustaining his powers of resistance until the infec- 
tions process has spontaneously exhausted itself. Although at present 
much less importance? is attached to <Hreet control of the elevation of 
Icnipei’ature than formerly was the case, we do not go so far as to ignore 
this entirely, nor do we coiisi<ler it as the r/.s* mediratrix natffnr, and 
thenforo not to be interlered with, as, owing to tlu? revival of old theo- 
ries, i.s hclieved at the [iresent <lav. On the contrary, it must be admitted 
that umisually liigh teini)erature, especially if maintained for a long 
hnic and at a uniform level, may in itself !)e attended with serious evils, 
viz., acceleration of respiration and pulse, and probably also increase 
ht proUid disinlegralion and in flic oxidation-processes in general. 
Ilcwever, In eases e>f tvphoiei fove?r this is practically to l)e taken into 
<‘aa>!df‘vation in far less elcjrre'e than in ceinneeiion with some e)ther 
nili rtions diseases ; because in cases eif eitlun’wisc severer typheud fever, 
during the fastigiiiiii, tlm clovaliein e>f tlie boeiy -temperature is in 
confined within inoelerate limits. 

Although we are thus unable tei share the? vie*\v of those who 
j'Jdgo ^)f febrile process principally freim the state of the ther- 
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mometcr, and as a routine procedure aim at raluetion of the tenijKri, 
ture, WG still believe, novertlieless, that measures directed to tlu> 
of the symptom-eornplex as a whole, and thereby to the relief oi* 
number of disturbances whose marked development and pn»loiervfl 
duration may become a source of (Linger to the jiaticnt, are often iii.|L 
ciited and often constitute an innKirlant part of the treatment. 
disturbances present are es[>ccially those resulting from the aeli*ni 
the toxins upon the central nervous system, and consist in the conse- 
quent stattrs <»f sopor, enma, delirium, and jirofound involvement of 
the most vital cerebral (.‘enters, esjiecially those of respiration and circu- 
lation, and upon whieli also certain disorders of the digestive org;ms, 
of the urinary secretions, and of the functions of the musrJos, nro 
intimately dt'pendent. That by eorre(*tlng llio fiiiudional disturbaiuvs 
of the systems and organs in qiK'stion the body may lie rendered more, 
resistant to c‘xtcrnal morbid iniluenees — that is, to the dcvc'lopment of 
('omplications — and that at the same tinu', ajiart Irom the iinniedi:ilt‘ 
indic'ations, provision may be made for the future is a furtlua* ohjirt 
of the antipyretic method of treatment. 

From the foregoing it follows that the limits of the antipyretic 
methods of treatment are at the ])r(‘S(‘nt day in many dinadions more 
extensive, and in otliers less so: more extciwrve in so far as we do not 
attempt to attack a single symptom, but an (‘iitin* group of scvctc con- 
sequeiiees of the iuto\i(.‘ation, and this method of treatment is therefore 
thouglit to be indicate<l not only wlaai the tc'nqxa’atnre niaehes a high 
level, l)iit also wlien, as so <»ften hapjiens, the intoxication is most mani- 
fest with a low body-tem|)eratiir(^, or when it is scarc(dy clevat(‘d at all ; 
less (wtfui.sive in so far as tJie indmation Ibr antipyretic treatment i.-^ no 
longer 1ook(*d for in :: perfumdery inaniKT in every elevation of liocfy- 
tempemtnro above a certain degree, but prim*ipally in jirofound dis- 
turbances of the central nervous system, the (gireujation, and tiu' 
respiration, in consequenec of which the larger number of mild and 
moderately severe eases arc not subjoetol to antipyreti(! treatnuMit. 

With these (jualifications the antipyretic methods of treatment may 
now be discussed. ITydrotherapy may be looked upon as its most 
'efficient and most imporkint form, while the employment of the so- 
called antipyretic medicaments an? mii(.‘h less used and esteemed. 

HYDROTHERAPY. 

Historic. — As with the main principles of dietetic management, we an, 
mainly indebted to English physicians for iIk? princi])l(^s of hydrothcrap} a 
It was first employed systematically in typhoid diseases toward the en< 
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oi'jrliteeiith century by the J^iver^wol physician, James Currie.’ He 
hmmI principally in the form of eohl douches, at from 5'^ to 10° C., 

jriviiur generally twice daily, be.Ldnning at an early period of the dis- 

" Ho was soon imitated by many physicians in all countries, so that in 
the third edition of his book he wa« able to re|)orL numerous cunlirmations 
of jiis smu'ess in liis mode of proce<lure. ITmloubtedly, Currie’s statistics 
l>olh to typhus and to typhoid fever, which at that time could not hf> 
lliormighly diderentiated. 

From Currie’s douches, wliich, were for a long time adhered to in France 
iilrnost the sole method by the most disiingiiisjied phy.sicians (Recamhier, 
'rnnis.s(?:iu, Chomcl, and CueMiieaii de Massy), there developed grad- 
u:illy (lie method of treatment with cold baths. In coml)ination with 
the douches, and also variously modiiied in other res|)<;cts, they were em- 
pj.ueH extensively in (iermany in the first two decades of the nineteenth 
rrntiirv, and soon became so liigldy esteemed that one of the most enthu- 
siastic.' advocates of hydrotherapy, PI Horn,- designated it as the only 
usc'lul method in the treatnuMit of typhoi<l fever. Nevertheless, the 
proceilure was not generally adopted. Although still praetiseil by some 
(V'Mi ( Jietl, Nienieyer, Traube, Armitage, Graves ', it. gradually b(>eame dis- 
plactMl bv eertaiu medicinal methods — antipyretic and anti putrefactive. In 
Germany it was revived by K. Brand,* of Stettin. him belongs the 
of having tleveloped and applied the proeed\ire methodically, and 
iherehy of having given the stimulus for a new, permarKaU, and successful 
niovoment. As the leaders in this who based their cliiii(*.al ox.[)eriments and 
ohserviitions upon the prevailing conception of the typhoid process and of 
the Vole played by elevation of temperature in fever, rlurgenseii/ IJeher- 
nic’sler ami Magenl)aeh,“ Ziemssem ami Imuicrmann * should be nien- 
titnied. Ill P' ranee, (Bciiard n87M ), of Lyons, inlro«liiced the method into 
pnu'lir^e, and after him e,specially Fereol and Keynaii ; then Kenoy, Tripier 
ami llouvcret,' and others. 'Fhe method soon heeanie popular also in the 
roiiiainiiig countries of the continent of Phirope, and also in Pmgland and 
.\iiioriea. 

Various Methods of ^mploymetit. — Tlu^ methods of apply- 
ing w'ater arc extremely diverse. Often some modes have been dc- 
fctided with great persistency as alone useful. In addition to the early 

^ Medical Rrpnris mi ihc Rffrctii of Wafer as a. Rernetfy f nr Feve.i\ otc., Ijoinlon, 
1707. 0(jriiian Inin.sIatioTi ]»y Miclmoli'!, Loipsiv, 1801. Cornpjire the hi.*4toric doscrip- 

Ilf the development of the inc'thod in Kngliutd and Frani'e in Miir<*hi.-<on\<5 hook, 
fri.Jiii whirh most suhsocpient writers have taUeii their data. 

‘ Erfahruayrn uber die Ilrilnnp dcs anstcckrvden Nerven- urid Lazarcthfiebers^ 
1814. 

^ Die llydruthei'apie dcs Typhus^ Stettin. 1861. Zur Hydrafherapie des Typhus^ 
1862. Die Uciluny des 7)/p/ius, Berlin, 1868. 

* Elm. Studicii it her die BrJiandluiig des Abdominal typhus miftdsi des kalten 
hWrs, Leipsic, 1866. 

’’ RefthacJiiunycu nnd Versurhe ilher die A^urend uny dcs kalten hri Jieber- 

hff'-n KrnnkheUen, Leipsi.., 

r)ic Kali umssej'behand tuny des Th/phusnbdomiifafis. Leip.si<’, 1870, 

I.a fievre typho'ide traifee par Irs bains froit/s. Paris, 1800. This careful article 
'' ha.^.Ml upon a large nuinber of cases, aiiil constitutes tlio best description of the dcvel- 
“Piitent and the present status of the question in France. 
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douches of Currie, iit the present day sponginfry, frictions with coh] 
water, or, as is almost universally customary in France and in lCno>)i,,,(| 
with vinegar-water, arc practised ; further, wet j)acks of varying it-uj.- 
perature and duration, partial refrigeration by means of aflusl^nis. 
the use of water-bags filled with cold water, ie(\ or oven cold inixniro-^ 
halt-baths with frictions or doiufhes (as were recommended by Unnul 
ill his first publication), and, finally, full baths t»f most varitul hi,,,] 

Treatment by Baths. — Full batlis are at the present d;iv In- 
far most eommonly used ; while the other methods are inosllv (Mujilovi d 
as auxiliary measures or as partial substitutes Avhen baths caimoi lx. 
usc<l on account of individual or extraneous reasons. At first, under tin* 
profound influence of the labors of Umnd and his sni'eessors, an<l in c«)in 
se(|ucnee of overestimation <d‘ the significance of febrile elevation (d‘ tciu, 
peratnre, cold baths wore jireferably given at temperatures as low as lintn 
6® to 10° C., and these were warmly advocated at Wiesbad(!n * as late as 
1882. In oivler, so far as possible, to avoid the supposedly dcdefi rioiis 
overheating of th<.> blood and the tissues, a bath thus became necessary 
whenever the temperature reached a certain level — generally above ?»l)° 
or 09.5° C. — so that the pati^mt not rarely received from ten to fijlcj'n 
cold baths in the course of tweritv-fiair hours. It ivas entiridy over- 
looked in this connection that rest and ecjuanirnity are not less iiiij)or- 
tant therapeutic fa<*tors, whicli cannot be disregarded with impunity. 

Most pliysiidans have at the present <lay returned to less radical 
methods. Personally, I still employ very cohl baths only (,‘xccptionallv. 
In general I content myself with liikew^arm baths, an<l with especial 
preference for those that are gradually, and then usually hut moderatclv, 
co(ded, such as von Ziemssen has introduced into practice. If one dni r- 
not yet know- the patients with nganl to their snsc(;ptil)ility to hydro- 
therapeutic measures, they an* first placed in a full bath at a temperai arc 
of from ‘>1° to - 1 1° C. Perhaps the first, but generally the s(‘<oiid, 
bath may he eooletl to 27° or 25° (\ by the gradual addition t»f cold 
water. The* use of water at a temperatiin* below' 22° ( is rarely iudicatctl. 
The baths an* at first nf from ten to fifteen minutes’ duration, and sub- 
sequently are extended up to twenty and (^ven thirty minutes, the lattci 
csp(*cially wdien the shorter dnniiiori yields only slight and not ]>ersislcnt 
effects upon the central nervous system, the pulses, and the n'spiration. In 
cases in robust young individuals, if stupor and confusion are iiiaiki<l, 
cold s])ongings or cold douches to the head and back are associated ^^hh 
the bath. Tliesc* may be prar‘tise(l several times in the course ol 
same bath, or but once, shortly before its termination, in accoidaiiet 

* Cong. f. inn. Med. 
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Mfiih tbc cliaracter of the ca.so. In the cases also in which the (louche 
jc; not employed, it is advantageous to cover the head of the patient with 
ati or with a cold cloth. It is, however, uriiu'cessary and 

siiperthious to have the patient, while in the bath, drink cold water 
abundantly, in order, as it were, to cool additionally the interior of the 

boJy. 

Certain details should be strictly followeil in the pra(*ti(‘,al application of 
Ihn bath. The patient should never get into or out of the hath unassisted, 
even if the tub bo placed at the side of the bod. He iriust always be 
lifted and carried by the attendants. The bath-water should cover the 
chest, almost to the neck, and the well-supported patient should remain 
quiet. On the other hand, he is gently rubbed ])ersistciilly and tl\e water is 
coMstanily kept in movement. Debilitated individuals may take small 
quantities of alcohol — to with cognac, port wiiu% or, with advantage, Stokes’s 

mixture -])efore and during the course of the bath. After the hath all 

patients should re(;eivc su(!h stimulants. At the conclusion of the hath the 
patient should he dried, always in the reciimhent posture, upon an alternate 
bed, and deli(?ate patiemts should he dri*Ml lieneatli a woollen blanket. They 
should then he kept in Ix^d, suitably hut not too heavily (H)vered, and the 
almost quiet about them should he maintained. It is agreeable and advan- 
tiiircoiis to some patients, as von Zieiiissen especially advised, not to be dried 
at once, hut to he permitted to lie quietly and to sleep, and to have their 
clolliing changed only suhse([ neatly on awaking. 

In private practi(!e the tuh is kept in the room (jonsiantly, at the side 
uf ihe l)ed of the patient, wliile in the hospital it is generally ])ortahle, or 
ofieii the patient in bed is moved into the bath-room. The practicci of per- 
mitting the water to stand for days in the tub, and of using it for several 
♦lavs ill succession after warming it by the addition of amounts of hot water, 
is :i practice that should l)e strongly comlemned. This would make it 
impossible to sc^cure the necessary cleanline.ss on the part of the patient, and 
would certainly give rise not rarely to infectioiis ilisi^ases of the skin — 
furmujulusis and plilegmon. In addition, the danger to the attendants from 
?^uch infected W'atcr is by no means to he under(‘stimat(Hl. 

Indications and Counterindications. — ^Thc repetition of the 
hath is governed less by the range of the body-temperatnre than by the 
•■^ymptonis referable to the eentral nervtuis syst('in, the ])iilse, and the 
rt‘q>iration. Most j)hy.si(uans at the jnvsent day endeavor to av<dd 
rxirmie reductions in teinpeniturc by means of tlio bath. From the 
of the kind deseribed, the simple lukewarm baths, or the Ziemsseu 
gi’ndimlly cooled bath, llie loihietion generally does not excf'cd one or 
tw<* degrees. In general t his mav be eonsltlered as (piite snflicient. Fveii 
in sincre case's and at the height of the di.^^easi*, from two to at most four 
hjiths in tlie (.*onrse of twoiitv-four hours will generally be suflieient. 

hikewarin liath (from 25'' to 30° (A), of long diimtion — up to 
^'venty-foiii* hours — has boon warmly' recomniendcil by Hies. His 
'lewri have been ac'cepted by Affunassief and Manassein, as well as 
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by Unvemcht. Recently, tliey have hcvii highly praised also by Eioli- 
liorst, and they are therefore worthy of further trial, on account of 
wide experience and the reliability of this writer. Cases of severe 
onset, with symptoms of intense persistent intoxication, should froiu 
the t)utsot be subjected to^the bath-treatment, which should be governed 
strictly by tlie indications present in the individual case, and be conjoined 
with the auxiliary hydriatie measures previously mentioned. Under 
such circumstances the bath-trwitrncnt cannot be replaced by any other 
measure, and its omission or inadequate employnu'nt is to be considered 
a serious mistake. The coiulitions are ditferent with regard to the mild 
and modemhdy severe cases. Tlu\se may not require the hath-tnat- 
ment; di<‘t, rest, and the systematic regulation of the remaining eundi- 
tions are lu‘re generally quite suHieient. Shonhl exacerbations oc^cnr or 
iritereiiiTent sev(‘rc symptoms arise, baths slaadd Im' given also in these 
cases at varying intervals, in aceordanc'c with the existing circuiii' 
stances. 

Ill all cnscs of typhoid fever, further, I have given daily orn-. pos- 
sibly two, cool or tepid spongings, which are refrc*shing and ex(‘rl a 
favorable intlnonce. iqion the nervous system. In modcrati‘ and severe 
cases an ice-bag is kept constantly applied to the lu^ad throngljout the 
feijrile jieriod. 'Wdaii the pnls(‘-frc(jiiency is high, R is well also to 
apply an ice-bag over the heart. MarkiMl intestinal syi»q)toms, es|K;- 
cially meteorisni, demand the application of affusions to the abdomt'ii. 
'If bromdiltis be seven', moist packs applied to the thorax and changed 
not too frccjnently arc of great advantage. 

Of the remaining hydrothcrapeiitic ineasuns, to which, however, the 
principal advocates of such ine:isun\s attaeh slight antipyretic valm.*, I 
make little use; among tlicfse cold packs are most to be ree(»iii- 
mended. For many patiemts thc.se are, Iniwevcr, troublesome, and 
especially exhausting if, as is recommended in order to Insure their 
efficativ, they an^ repeatfHl ev(*ry hour or two, and if, in a<ldition, cold 
water is used. I disjiense entirely with the application of cold sccuuJ 
by fdling the water-cushifin.s with cold water, ice, or even cold mixtuio* 

Whereas caution lias bc«»n sevend times advised in the cmplo>ii*^*^f' 
of vigorous bathing-proccjdures, especially very cold and frequontl} 
repeated full baths, tlu'rc are also (certain absolute and relative contra 
indications to even milder rnc'thods of procedure. Every form of bathing^ 
treatment is strictly forbidden on the appeaninc^e of the first sign 
intestinal hemorrhage, as wc'll as on the appearanexj of even the sli^ 
degree of peritonitic irritation. The imithod is also dangcrou - 
patients with weakness of the heart, especially that resulting fto 
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pccont myocarditis, endocaixlitis, or pericarditis. Also, persons with 
fiHfiiosclcrosis or incompletely compensated valvular lesions of some 
Htiinding are to be excluded from the bath-treatment. Pleuritic eflii- 
moijs of considerable amount likewise ex)nstitutc a rigid contra-indicaf ion, 
^vliile in the case of dry pleurisy and pneumonia this method is contra- 
iiulicated only if they are associated with wciikness of the heart. Phlebitis 
constitutes a contra-indication to the bath-treatment. Diffuse bron- 
chitis or a tendency to hypostasis of the lungs is considered in my clinic 
iis n spe(*ial indication for the bath-treatment. In eases presenting 
.severe laryngeal lesions it is best to omit the bath- treatment. Sup- 
jHirative inflammation of the middle ear, with perforation of the 
^ tvjnpanie membrane, demands great care to prevcait the entraii(*e of 
hatli-waler. Much cant ion should be exercised in bathing persons who 
h.'ive previously been ill, especially those having tuberculosis or brm- 
chifctasis witli a tendency to hemorrhages or in tlie presenee of marked 
(iMiphysema. 

Old age also may oonstitnhi a eontni-indication. The baths are 
gi'iierally not well borne by persons above the age of fitly years ; even 
of those persons between forty ami lifty, only a small number are 
favorable snbjcets for this treatment. In children the bath-treatment is 
ill g(?neral less commonly indicated, both on account of the usually mild 
coarse of the disease, and particularly by reason of the greater ])owers of 
josistance on the part of the nervous system and of the heart. ( liildren 
generally pass quietly and safely through an attack of typhoid fever 
witliout any active treatment. Should hydmtherajientic measures be 
imlieatod by special conditions, particularly tli(»se involving the lujrvous 
system, such as restlessness, somnolence, or coma, lukewarm baths, with 
gradnrd reduction in tenijierature, and dou^dles, in accordance with the 
conditions present, will almost solely be approj)riate. Children bmr 
Very cold baths even worse than adults. 

Certain physiologic states of the body, especially the pnerperium, 
laetation, and menstruation, do not constitute absolute contra-indi- 
califni.s. With regard to the constitution, chlorotic and, in general, 
iiutnniej dcbilitiited individuals arc usually tr) be spared forcible 
^J^easures. Great care should be observed in the case of obese persons. 
Iliey (‘ommoiily bear hydriatic treatment poorly. Even in youthful 
persons of this character, particularly in ‘‘blooming, thriving” young 
"^>»nen, unfortunate experiences arc not rarely encountered. Such 
i‘>dividuals exhibit a tondemw to weakness of the In^art, which becomes 
^^anifest unexpectedly and in an alarming degree, especially after 
fn^juent cool baths. The great tendency to cardiac weakness often 
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renders the baths dangerous also for alcoholics. That there are* also 
previously apparently healthy persons who, when attjuikal with typho^j 
fever, do not bear the baths well anil hocouie markixlly languid and 
exhausted in consequence, is a notewortliy fa«-t. Of the several vai ieti<‘s 
of typhoid fever, only the rare hemorrhagic variety really deniaiids care 
with regrird to hydriatic measures. 

ANTIPYRETIC MEDICAMENTS. 

The Value and Action of Antipyretic Drugs. — Antijyn tic 
drugs, which, even at the height of the bath-trt'atrnent, wen; considered 
by the majority of physicians as less important than the latter, to-day, 
in spite of their almost daily increasing number and (»ften warm 
endorsement, play a minor role^ The nature of their influence upon 
the elevation of temperature is still in ilispute, an«l apparcaitly is not 
the same for the different remedies.^ Evidcaitly, none (»f them exerts a 
speciiic influence upon the morbid process, and tlierefore the antipyretic 
effect is not at all comparable to that of quinin in the presence of 
malaria. A favorable influence upon the central nervous system, the 
])u]se, and the respiration, which is considered as an c*s])ecially im|)or- 
tant result of the bath-treatment, is scarcely demonstrable following the 
use of the antipyretic drugs, with a few exc^eptions. TIu* majority, on 
the contrary, in fidl doses, give rise to markedly depressing or dire(*lly 
injnrions se(‘ondary (ffeets. 

To the sim])le reduction in temperature, which all these agents 
usually l)ring about in marked degree, the earlier signilieanec is hy no 
means attached at tlie present day, as has been seen. Tin? eiist«)ni, still 
far too corriinon, of administering antipyretics in a routine manner 
whenev(*r the tc^mperature reaches a certain levtd, and tliiis, of course, 
frecpiently, is to be condeTnned. The extreme eflbrts to maintain the 
temperature at a low h vcl for a considerable time, or constanily 
“afebrile,'’ as it is designated, by the administration of salicylic acid, 
kairiu, thallin, and tin; like, are actually dangerous, and, fortnnatcl>, 
have bc(*n almost entirely abainlomMl. 

IVrsonally, 1 Tuake ineomparahly far less use of antipyretic drags 
tlian of batlis. From year to year I Imve gradually given nj) the 
former more and mon*, and the largo majority of my patients leav<' the 
hospital without liaving re(;eived any of these drugs. 1 eaii make thi^ 
stjitement with a clear conscaenee, as my oxperi(‘Ucos during the last ten 
years, compared with those during the period in which I prescii)t( 

* Compare tho disr:ussion upon antipy rests, Con^.f, inn. Med.^ 1885; anti Intcjnat 
Cong. 3. Knpenhagen. 
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remedies more freely, are not any less favorable than the latter. 
If at the present time I still oeeasioiially administer an antipyretic 
tlrnir, this is <lone j)referal)ly in the so-ealleil hyperpyretie cases, and 
tlicii especially when the baths esannet, for extraneous or individual 
ivM-ens, bc‘ (‘mployed. I restrict mys<‘lf, however, in this coiineclion to 
aJl'W rer»iedies, of which 1 know that with very sligiit or no injurious 
jsccontlary elfects, they exert, in addition to the reiluetioM in toini)eratiire, 
also some influence upon the typhoid st:ite. 

I do not use salicylic aciil or sodium salicylate. Althvoup:h they reduce 

|)ody-teriiperature inarkedly and certainly, th.y have neither an al)hre- 
vialin^ nor any otlicr favorable intluence upon the course of flu* tJisease. 
Tliev may, in fact, not rarely he actually (lauLairmis, in so far as th.*y may 
(VI list* collapse in persons presontiiii^ not enliroly normal cariliae conditions, 
liidonnany, accordingly, tlie use of the pn^parath ns of salicylic a(;id lias 
:i|)j):uvntly been ahandoned by most physicians; while in France, under the 
inliiiciicc of (iuciineau de Miissy, Jaccoud, and Vulpiari, llicso pre])a rations 
arc >rill employed. 

Kairin also has properly been almost abandoned. Its administration is 
liki^wiso almost unexceptionally foliowe<l by marked depression of the hody- 
toMipcraturc, hut generally with most unpleasant, often actually alarming, 
siccondarv inanifeslations : cyanosis with cold sweats, cardiac weakness, and 
iH’casionally profound distiirliance of breathing. The action of thalliii ap})ears 
to rescrnhle that of kairin, hut is attended with less serious sccjondary' niani- 
f^'t.'Uions. In the opinion of eompeteiit authority, however, the entire etfeet 
is less marked and loss jiersistent. 

1 would admonish also against the use of antifehrin. Although it is 
markedly antipyretic fthree or four times iiiorc so than antipyriii ), its admin- 
isrniiioii may be followed hv quite iinantiei])at(Hl and <langeroiis si‘Comlary 
nianifcsiations, even wlien it is given only in small doses. Undoul)tcdly, 
oviTi death may he attrihiitable to its administratiim. The secondary’^ mani- 
fosuuions in (piestion consist in chilliness, cyanosis, and esp ecially irregu- 
larity and feehleness of the action of 'the heart. 'ertain ohk.T remedies, 
prirtiiailarly veratrin and digitalis, play ii(» rule whatever as antipyretics at 
the present day. 

Together with most jdivsieiaiis,* I employ almost only qiiinin, anti- 
pyrin, and pheiiacetiii. Contrary to a number of e thers, of these 
I still prefer quinin.^ AVith a proper administratioji — this must 
naturally be learned — it has almost as certain an cif'.ct as the other 
t'vo, and generally a more permanent t'flTect; while .such .scoondaiy dis- 

^ fur instance, von Zicnissen, Jiehandlityw deft Typhus; IN^nzoldt u. Stintzinij, 

•>o(f Lioberinfistf-'r, “ ITcbor die antipyretisohe 'NVipUiing des Cbiidn,” Deuiseh. 
f. hlin. Med., 1807, IJd. iii. “ Antipyretische Heilinotboden,” Ziemsftens 
(7. Therap.^ Jld. i. “Typhus abdondnalis,’' Ziemssens Hand. d. spec. Path. 
j},| i woll-kiiowri investigations of Lit?berni(!istcr are still at th«; 

•' day Piilliciont ju.'ilificalion for the cnqdoyment of the rernt'dy. Even previously, 
in Franco, and W. Vogt (1859) and AVacb smut h (1803) had made 
fixations concerning quinin, without, however, having clean?d up the situation. 
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turbaiiccs as may be prescut are far less disagreeable and almost free 
from danger. The ringing in the ears, so distressing to other patient- 
makes little impression upon the lyplioid patient, on account <>f l^jj^ 
state of stupor. A'oiniting is by no means so frequent as it is ofit^u 
said to be, and, wliat is most importiiut, the remedy is the least dan<r<.,.. 
ous of all these antijn* retie drugs, even when the heart is in an uusiahh. 
condition. 

The dose for an adult Is from 1 to 1.5 grains. Rarely, I give as niu(rh as 
2 grams, and scarcely ever more. The administration Kljoiild take phu i*, as 
Liebermeister reccminends, not at the height of the temperatiire-elcvalioD 
but some time earlier, in order to counteract this so f.r as possible. As tlifj 
action of quinin gonerally hecomes distiiictly apparent only in the course of 
two or three hours, the tlnig sliould he administered at least this ]»criod in 
advance of the ex[)ecied maximum temperature. The decline in iKKlv-fcm- 
peratiire generally reaches the lowest level, on th ; average, from eigln p, 
twelve lionrs afier llie ingestion of the quinin. if the tempiTatiire then 
begins to rise again, it does not, in many (^a.^es, rea(di the previous hrvel, 
even in the cour.so of an additional twenty-four hours. It is noltnvorthv (l»at 
the remedy should he administered at once in full dose, or in a f(?w smaller 
dose.s at inlcrvals of not longer than from oncMptarter to one-half nn lumr. 
Smaller doses extent led over a longer periotl of time are iiieflicient for ami- 
pyretic purposes (Lieherineister ». The remedy is best adminislereil internally 
in starch-capsules, followed hy one or two lahles[)OonfiiIs of a mixture of 
hydrochloric acid. Should administration by the stomacli be followcti hy 
vomiting, the remedy may readily be given by enema. 

The antipyretics cftcct of antipyrin is more rapid and more marked. 
In my exjieriencc, liovvever, it causes vomiting more frequently, and, 
what U most serious, heart-weakness n<»t rarely oecairs, unless groat 
care is observed in its a<lminist ration. First prepart^d by Knorr anti 
intrt)diieed into tlierajaaities by Filchne, it is at the [)re.^ent time? j^roha- 
bly the most eommt)nly employcHl aiitipyreti;\ It is best adiuinisfoicd, 
as liiobcrnudstor first sugge.sted for (juiiiiu, and tlien also recommendt d 
for antipyrin, during the aitbrile period, in order tha^ its cil'eets may 
be utilized in preventing the daily exfic:Tl)ation. Like quinin, its use 
is followed, m t mly liy a rediietitm in the body temperature, but not 
rarely also by improvement in the mental state and by a certain feeling 
of w^ell-being. The dcse is from 2 to 5 crrains. 

When fii*st administered, it is advisable not to give the entire dost? at 
once, hut in two equal parts, with an interval of an hour between 
In patients in whom iIktc i.s-any misgiving ns to the condition -f the hear . 
it is w'jU to administer at first only from 1 to 1.5 grains, and tberea ter 
hourly a dose of from 0.75 to 1 gram. The remedy, if )y 

the sfomach, may Ik) administered liy enema, and, hy reason of its reaty 
soliilnlity, even snheutanoously. 

.Phenacetin, whioh has a similar (;ffcct to antipyrin, and i.- 
emjiloyed in half the dose, is advisable in some casra. It is hettei 
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borH(^ by some patients than is antipyrin. In its administration also 
tho condition of the })ulse should receive careful attention. 

With lactophenin (close, from 0.0 to 1 gram), whieli has been 
r(?<ioiiu»iend(Kl by von Jakseh/ and which lias been credited by this 
rver and also by Immcrmaim with exerting an especially favorable 
iulhicnce upon the general condition and witli exhibiting no serious 
secondary effects, 1 have as yet not had snilicit^nt experi<‘iiee, by n'asoii 
of ilie slight use that I inakci of antipyretici drugs. liceently, also 
Kicliliorst “ has warmly praised the remedy on account of it.s action 
n|)on the nervous system, particularly its sedative influence upon 
excited, sleepless patients. 

TREATMENT OF THE DISORDERS OF INDIVIDUAL ORGANS AND 

SYSTEMS. 

The treatment of the disorders of the circulatory organs has 
already been nfferred to frecpicntly. In this connection the symptoms 
due to impairment of cardiac and of vasomotor activity are espechilly 
to 1)0 taken into consideration. 1T()W successfully these are (H)uiiter- 
hy the bath-treatment and how little of a favorable cliara(.*ter 
is, on the other haml, to be expected from antipyretic drugs, which, 
on tlu'. contrary, may often be a source of injury, has likewise boon 
.siilllclcntly oinpha.size<l. 

Should progressive enfi.'chloment of the (unailatiou make itsidf 
inanif(>st, in spite of intelligently employed bathing-1 reatnuriit, further 
systematic? intervention may be of great, and, under some circum- 
stances, of life-saving, valu(\ The first ])lacc should be taken by the 
oinploymcnt of al(H)holi(*s. Beginning with small cpiantities of mild 
alcoholic agents, the; dose? and the strength are gradually iuereased in 
proportion to the incrc'ase of the collapse. It may in this eonnection 
Ik* lvc])t in mind that fel)rilo patients bear distinctly larger amounts of 
aIcoli(»l than those in a state of health. Strong >vin(*s, old Ivliine wine 
'>r burgundy, Iluiigarian wine, [lort wine, and sliorry are mostly used. 
Mulled wine and eham])agne, also cognac in strong ('offee or tea or in 
dio form of Stok(5s’s mixture, are especially efficient. Patients who 
i?\v;i]low badly or exhibit a distaste for alcohol may take cognac,- under 
«oinc conditions with ethereal tincture of valerian, in the fonn of an 
(cognac, 20; ethereal tincture of valerian, o ; yolk of egg, 1 ; 
^'ucilngc of gum anil)ic, 20 ; w-ater, siiffieient to make loO ; to be given 
two or three j)arls by enema). 

Among stimulating drugs I employ preferably caft(»in (internally 
' med. If oc/i., 1804, No. 11. - Lehrhuch^ new edition. 
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and subcutaneously), and, above all, camphor, which is generally most 
usdiil. Its internal administration, however, is disagreeable to the 
patient and is useless. I tlierofore employ the remedy almost soK-lv 
subeuUineousIy. The oJlicial (10 per cent.) eainpluwated oil or a stromrJr 
solution may be used for this jmrpose. The fdlowing stronger solution 
is employed at my (diiiic : triturated cam])hor, 2 ; siilphurie etlier, • 
olive oil, 7.* In accordaiiee with the gravity of the situation, ono 
tw’o liypodennic syringefuls of this solution may be given every lioup 
or two, and oven more frci|ucntly. I have never observe*! seri(ms 
seeoiulary efleets from its use. Probably, in stmie cases, the nu‘tlio«l 
contributes in considerable measure to the suecesshil outeonie. Of (Ij*. 
subcutaneous administration of pure ether I rarely make any use. Ifs 
clleet is distinctly less <*ertaiii and j)ersi.stent than that of eainplior. 
In addition, the injections are quite j)ainful, and not rarely give rise* to 
necrosis at the point <»f puncture. ^lusk has largely gone out of use, 
an<l it appears to me that not much has been hist in consequence. 

At times, especially in hyperpyretic cases, an ice-bag apj)Iied dvct 
the heart renders goo*l service. In a mimlx'r *)f elderly or otherwi.-fc 
decrepit iiulividuals, w^armth to the precordium, preferably applied hy 
means of Leiter's tubes, may be of service. Should the extrciuiii<s 
become cold, tlie application of bandages and hot bottles slM)uld imt l)e 
m'glcctcd. 

Digestive Organs. — The <-are of the mouth and th(* nasophar- 
yngeal cavity has already been coiisidero*!. A number of infectious 
disorders of the larynx, tin; bnmehi, and the lungs may in this way be 
averted. That artificial teeth should be renuived throughout the entire 
f<;brilc period, especial I v in th(> c’ase of dc^eply stuporous patients, is a 
matter of course. The <lovelopinont of thrush should be atla*‘kc(i 
vigorously on its first appearance. In the ])resence of panililis, whl ‘h 
freijucntly subsides witlu)ut tlu* ocenrrenc'c of suppuration, cohl cloths 
or an iec-bag mav he applied. Should supfiuration jirove inevitahh’, 
hot poultices should l>c applied, and then free incisions be nunic a.> 
early as possible. 

The intestinal symptoms are genondly a source of especial anxieij. 
For the diarrhea, which generally is not attended wdth marked lu’- 
quency of Ixnvcl -movement in cases of typhoid fever, intervention 
should be imdertakcm only if the .stools an? uniisnally numerous and 
attended with peristaltic unrest, colicky pain, and tiiiiesmiis tne last 
ocrMirring more commonly in ca,scs of cohjtyphoid. In sonic ca.'^e^ it J'' 

* Th»» addition of tho other is intended only for the purpose of making the xnixtJ 
more limpid, and therefore more available for injection. 
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then advisable to withhold milk and eggs and to administer only small 
quantities of mucilaginous soups or cocoa, and, in addition, under cer- 
tain circumstances, some j)ort or red wine. As a beverage, W’cak cold 
tea is much to be preferred to the gum-water or albumin-water eustom- 
employed. An ice-bag upon the abdomen, often highly praised 
ill this connection, is rarely well borne. Tepid aifusiou is best. Poul- 
tic(?s may be permitted only under s^iccial conditions, as they increase 
the danger of the occurrence of intestinal hemorrhage. 

Of dnigs, if dietetic measures do not suffice, I employ opium almost 
solely, J^iviug it in frequent small doses, in part by the mouth, in part 
in tlie form of .supj)ositories, (employing the latter particularly when it 
is th(»ught that the colon and the cecum are especially involved. Little 
aid is to be expccte<l from astringents. Conversely, ])crsistcnt consti- 
pation, which is by no means uncommon, may require iutervention. 
( ontrary to the custom of a number of oilier clinicians who are less 
fttriot, 1 never employ laxatives uuder such eirciiin stances — not even 
castor oil or calomel, which arc in great favor. Simple cmcmiata of 
water suffice, as a rule. 

Marked meteorism in patients whose <li(4arv has not be neglected 
almost always the expression of profound intoxication. Under^such 
couditi(Mis tcqiid, gradually cooled full baths are especially indicated, 
and in the intijrvals moist aflusions or an ice-bag sliould be applied to 
the abdomen. Shouhl these measures afibrd no relief, not much depend- 
oneo can be jdaced upon others. I have observ’ed s(‘arcely any good 
frunv the use of oil of turpentine, exterually or internally, in spite of its 
I’reqiicut rccoinmeMdation by early practitioners. The highly jiraised 
liigli introduction of a rectal tube also will be successliil in only a 
miDority of cases. At best, I have lieen able to evacuate gas through 
it only when the meteorism was confined principally to the large intes- 
tin(\ When especially the small intestine is greatly distended, not much 
will be accomplished with the tube. DiRvt pum^turo of the intestine 
With a fine needle, which has received recommendation from various 
Sound's, is dangerous on account of the liability of peritonitis. At any 
by rexison of the markcMl paresis of the intestinal tube, almost 
Jifivays present, and the considerable loss of elasticity in the overdis- 
knidcd abdominal wall, no gas will escape through the needle, for 
f>l>vl(>iis physical reasons. 

fn the presence of intestinal hemorrhage, and even upon the 
*l'?rhlest indication thereof, absolute rest in the dorsal decubitus is ne(!es- 
and the abdomen should be covered with an ice-bag or a coil of 
^^Id water. The patient should for a tune refrain from the ingestion of 

30 
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all food. At most, bits of icc or cold tea in spoonful doses may be given 
If the hemorrhage is slight, or on the cessation of more copious heinoi^ 
rhago, a spoonful of cold milk, or a corresponding amount of mucilagi- 
nous soup, may be given eveiy two or three hours. Control of inu-^- 
tiiial perishilsis should be provided for by means of opium, in frerjneiu 
even heroic, doses, by the moutli or the rectum. In the presence of 
general restlessness, one should not hesitate to administer a .sul)ciita- 
neons injection of morphin. 

The drugs recommended as direct hemostatics arc less trustworthy 
Some employ, with good results, it is stated, subdermal injections of 
ergotin. Nothing is to be expected from internal styptics or astrin- 
gents, especially tlic nuich-rccommonded solution of ferric chlonM. 
They may, on the contrary, be directly dangerous, from the faet that at 
times they excite vomiting. When the patients become feebler, it is 
wise not to resort to the use of strong stimulants too early. Moderate 
collapse, if intellig< ntly c^ontrolled, may be fovorablc to thrombosis of 
the bleeding vesstd. In the presence of considerable cardiac w(?akness 
following profuse iKUiiorrhagc, these considerations may naturally lx* 
ignored. Under such circumstances the treatment already deserihed 
for collapse will be indi(\*itod. In some especially alarming (^ases I liave 
observed good results follow the siilxMitaneons or intravenous infusion 
of sodium chlorid, and even from transfusion of blood. 

The use of calcium chlorid in large doses (2 grams every throe or 
four hours), and the subeiitaneous injec^tioii of a 2 p(»r (rent, solution ef 
gelatin in ord(?r to increase the ('oagiilability of the blood and so favor 
thrombosis in the bh'oding vessel, have been latcdy tried at the Johns 
Hopkins Hospital, in some cases apparently with good results. 

Intestinal Perforation. — Recently, surgery has undertnk(‘n 
intervention in these cases, resulting in the saving of life. The first 
attempts, in the presemee of perforative peritonitis complitxiting typhoid 
fever, to open the abdominal cavity, to search for the site of perforation 
directly, and to (dose it, and then to make a thorough toilet of tin' 
peritoneum, arc due to Mikulicz' and Luek('.“ They have hecMi followed 
by a large number of surgeons, some of whom, esptxdally courageous, 
have even earnestly re(X)m mended resection of the perforated portion ot 
the intestine. 

' Volkmnnn-R Sammlung klin. Vorfrage„ No. 2fi2. 

* DeuUch. Zeit.f. Chir., 1SS7, Hd. xxv.; and Verhandl. d. deutschen 
/. Chir., 1889. A complete bibliography beariiif? upon the procedure in qucst^)n 
given by Geselewitzscb and Wannack, Mittheil. ausden Gremgebieiend. Med. u. » 
Bd. ii., H. 1 u. 2, S. 32, et seg. 



TREATMENT. 


467 


'riie details and inetlaHls of operating more recently ernjdoycd are 
fiiliv coiiriidercd in tlio writings of the surgeons referred to on ])agcs 

•j:> I, 

In view of tlu* excellent rcisults obtained by the use of this ])rocwlure 
/liiriiK’* the past tew years, and since the chances for siurccss from opeia- 
tion are tar greater tlie earlier it is undertaken, it is of the utmost 
l„i[^urtance that the condition be recognized cai ly ; and with increase 
of skill in early diagnosis will undoubtedly come an apj)rec.iable reduc- 
tion in the mortality from this accident. The attending physician 
i^lioiild have the possibility of perfomti(»n constantly in mind, and with 
ikr onset of the first suspick»us symptoms a most careful examination 
sluHild he made. All feeding should be stoi)|)ed at once, all forms of 
hatli-treatment should he discontinued, absolute rest should be main- 
tained, and the jiatieiit shouhl be watched with the; greatest care until 
iill possibility of tli(^ ('xistenee of a perforation has passed. (In regard 
to ojirly* diagnosis, see p. The use «)f opium in these cases is 

jnstifiahlc only after tlu‘ diagnosis has been made and operation ilecidod 
upon. As .soon as p(*rforation is believe<l to have ot^cnrreil, immediate 
surgical intervention is demuude<l. TIui n^sults of this jirocedure 
(p ‘J.lo) fully warruit its application wherever conditions are such as to 
niul(‘r laparotomy for any other condition jnsliliable. I'he introduc- 
tion of the use of hical cocain-ancstliesia in these cases by Ouvshing has 
Ikvu a distinct advancf*, in that it has made tla^ opcratifui possible in 
many ca.ses in which the a<Iministration of a general anesthefio would 
of itself be a sour<*e pf considerable danger. 

Kven ill cases in which the perfonitum has not been recognized early 
and gcuioral peritonitis is present, hope must not be lost. No case is so 
•Icsperatc, unle.ss actually moribund, as to be without some hope in the 
liands of a good surgeon. 

Cholecystitis. — Th<? que.stiou of surgical treatment has been con- 
>idm(‘(l by the authors quoted on pages 200, 210. Undoubtedly, many 
‘*1 tliese cases ro(M)ver without such interf(*rciicc. ITowover, tliis is not 
tnic ,)f ii niajority of the cases. Of -14 oases of typhoida! infection of 
llu* g:dl-bladd('r aecom])anying or following typhoid fever, (*olleeted by 
rosult(Hl in jierfbration. Of these 30 cases, 4 were opei*ate<l 
ami of th(»se, 3 rec.overed ; while of the remaining 26 not operated 
nil died. There can therefore Ik? little question as to the advisa- 
Jaliiy of o])erati<»n as soon as perforation is diagnosed. As to operation, 
‘ nf choleeystitis with markiHl distention, before ]>crforation, the 
of Keeii^ may be quoted : I am dmdedly of the opinion that 

‘ cii. 2 (jrtinuc, Johns Hopkins Ilosp. Rep.^ vol. viii. 
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in (listoiition of the gsill-bladder pix)mpt siii*gi(*ul iuterferonoe is tho 
Tt is far better to prcivent perfonition than to remedy it after it h;V 
oc^cnrred/’ 

Opcnition in these eases, also under local cocain-aiiesthesia, has h(vi, 
done by Cushing and by ^litehell. 

Suppurative cholecystitis and cholelithiasis following typhoid tev,.r 
should, of course, receive surgical treatment. 

The diseases of the respiratory organs may require thcr , 
j)eiitic intervention. Marked degrees of nose-bleed are worthy of att(*!i- 
tion on account of the already re<Iuccd condition of the ]>ationt from 
other causes. A number of tleaths have resulted from the cir(*um~ 
stance that the patients, stuporous or slecj)ing profoundly, especially if 
the nasal orifice has been tamponed, have lost an immense amoinit nf 
blood into the nasopharyngeal cavity and have swallowed it, in coiisc- 
queiice of which the hemorrhage does not promptly come to th<‘ know!-. 
edge of the attendants. I have made it a rule in severe, obslinaic 
cascvs of epistaxis to a])ply tampons not alone from the front, Ijiit .ibo 
from behind. 

The treatment of the typhoid lesions of the larynx lias already 
given rise to an extensive literature.' It treats especially of tla? indi- 
cations for and the performance of tracheotomy, with which, in sevm: 
cases, there shouhl be no delav. I'lie operation, however, has its 
dark side, es])eeially in cases of typluiid fever, inasmuch as in them, 
tar more than in those free from fever, it favors the development of 
pneumonia, botli by aspiration and by retentiop of secretitui. 

One must always be pr(?pare<l for the <levelopment oi' abscess cf the 
thyroid gland, on acc()imt of its gravity, but, fortunately, it is not frr- 
(pient. It soon gives rise to attaerks of suffocation, and it slioiild 
therefore be incised as early as possible. 

By far the best treatment for typhoid bronchitis is that with baths, 
cold friction, and moist applications. I scarcely ever use the so-calIc‘l 
expectorants — ipecacuanha, scnegti, etc. When im))ortance is attached 
to the use of drugs, the administration of rap ammon. aiiis. is least 
injurious. Should symptoms of canljac weakness be added to tlioM? ot 
bronchitis, measures directed esj)ccially to tlie prevention of pnlmoiK'n 
hypostasis .are indicated. Under such circumstances frequent changf 
of position shouhl be brought about, .and an endeav<»r should be nu -c 
to improve the enfeebled cardiac .activity. In some cases the apph]^^ 
tion of dry cups over the region of the lower lobes renders good bel^ a t • 

* See tjip references on papje 230 and the followinpj pages of this work, esp* ' 
the exhaustive work of Luning there mentioned (p. 243 j. 
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The treatment of disorders of the nervous system as has 
alroady been pointed out, likewise one of the principal uses of hydros 
tin-rtipy. A number of drugs also (quinin, antii)yrin, ])]ienacGtin, and 
]a<*tophenin) appear to render valuable service in this connection. In 
to the general anti[)yrctic treatment, special measures and modi- 
fi(;ations of hydrotherapeutic methods may be<?ome necessary. Severe 
headache during the first period of the di.^easc should be relieved by 
toftins of the ice-bag, Leiter^s coils, or by placing the head upon water- 
cushions kept constantly cool. Under such circumstances a dose of 
antii)yrin or phenacetin also often yields the best results. 

At a later period of the disease the sensitive states of the nervous 
sv^tcju and the depressive states — coma, sopor, stupor with catale])tic 
symptoms — often require s})ecial trmtment. The depr(%ssive conditions, 
when they attain a considerable degree of severity, should be controlled 
bv means of cold douches in the tepid bath, and, in particularly robust 
persons and when the attick pursues a liy|)erpyretic course, even by means 
of quite cold full baths. A useful adjunct under such conditions con- 
sists at times in the tmemata of valerian and cognac j)reviously men- 
tioned. In the presence of marked irritative stiites — delirium, attempts 
n.t flight, and sleeplessness — protracted, simple tepid or gradually cooled 
von Ziemssen baths are indicated. Cold douches and similar measures 
rar(?ly do good under such circumstances. Greatly debilitated indi- 
viduals may be treated a<lvantagtH)usly with tepid wet-packs in place 
of the baths, but in order to secure the necessary rest for the patient 
th(* ]>acks should be changed iiifrejpieritly. If restlessness be par- 
ticularly marked, one should not hesitate to give moderate doses of 
inorpliin ; they never do harm, and they help to ])n)teet the brain from 
exlianstion. In drunkards, alcohol should be given generously, in 
addition to morphin. 

Of the organs of special sense, the car particularly should be 
given consideration. In profoundly stuporous ])atients frequent exami- 
aalion is neces«iry, even though they make no comjdiiint. Should 
mflanimation of the middle ear develop, the early performance of para- 
centesis of the tympanic membrane is recommended by most aurists. 

External Integument. — Witli the present system of nursing, 
the, occurrence of bed-sores, evei\ in severe, protracted cases, is excep- 
tional. Profoundly ill patients should, from the beginning of the second 
week, be placed upon a water-bed, as von Ziemssen and Immermann first 
recommended. If this be combined wdth the strictest cleanliness and 
appropriate bath-treatment, bed-.sores can almost certainly be avoided. 
Placing the patient upon air-cui^bions likewise is usually •sufficient. 
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Air-cuBhions and water-cushions should always* be covered with a 
free from folds and of not too coarse texture. They should never be unduj 
filled — in general, only to such a degree iis not to rise above the levfel 
remainder of the bed when the patient lies upon them. I Kave water-cuyh 
ions filled only with tepid water ; the use of cold >vater is unnecessary and 
disagreeable to most patients. 

If a typhoid patient presents a bed-sore when he comes under 
observation, or if such a condition cannot be preventcHl, in spite of the 
utmost care, it should be treated in accordance with the rules of anti- 
sepsis. The application of plasters, formerly practised, is to be n^joctccl, 
on account of the ilungcr of retention of the secretions of the wound. 
Dressings with borated or other antiseptic ointments are most suitable. 
The fortunately extremely rare cases of very exUmsive, mnltij)le, and 
pn)gresfeivc bed-sores, attended with general nutritional disturbances, 
can at times be favorably influenced by troMment in a perinaiieiit 
water-bath. 

The treatment of erysipelas, furuncles, and phlegmons should be 
carried out in accordance with general rules. 

With reference to typhoid affections of the kidney s, it ncM'd 
only be I’eruarked that they do not contraindicate mild bath-treat rnent, 
while under sucli <’ircmustances certain antipyretie drugs, particjularly 
salicylates, are strictly to bo avoided. That the bladder shouhl bo 
frequently examined in the case of profoundly stuporous typhoid 
])atients, ami if neeessjirv ciitlieterized, cannot be too deeply impressed 
upon the young physician. When bacilli are present in the urine, as 
demonstrated by cultures or shown by the microscope, iin»tropin should 
be given in lO-grain doses. 

With regjird to the treatment of especial varieties of typhoid 
fever some statements have already been made. The hypcrjiyrctic 
variety requires esjiecially kwping the patient in a cool skitc, fivtpicnt 
cool baths, and not rarely antipyretics, among whi(‘.h I prefer qninin. 
In the varieties attended with septic manifestations I have at times 
observe<l good rc'snits from the use of frequent, fairly large doses of 
antipyrin. The s()-<*all(?d hemorrhagic variety has as yet proved little 
amenable to trwitment. The use of ealciiini ehlorid and the siiheutane- 
otis injection of gelatin solution should be tried. The highly lauded 
employment of ergot and the acids is worthy of little confidence. 
conditions present consist in profound disturbances, which, so long as 
they are not understood etiologically, arc not accessible therapeutically. 
That mixed forms of typhoid fever and malaria demand energetic treat 
ment with qiiinin need scarcely be sjiecially emphasized. 
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treatment ’of recrudescences and relapses. 

We’ have silrcutly learned to apimseiaie the serious j)rogiiosis of true 
,v, in«les(euees. Tlieir treatment is the same as that of the severe 
tvplioid sfcite in geneml, with esjKJchil <x)tisidemtion for tlie cir<>nm- 
4 ;uu;e that the patients, already grcnitly i-edueed in (;ouse<iiieuce of the 

cedent period of dis«'ase, aiv pre«lisposetl to eanliae weakness, pul- 
moaary hyiiostasis, and sfeiU's of profoiuul nervous tixhaustiou. Only 
lln, mildest livah-othci-aiKintic nuaismvs <siu lx; einployal. Odd full 
hiitlis, <lo«iehes, and the. like are entirely to l)c avoide<l. The most 
important eonsidemtion under tlu'se eireumsfamees is suitable iiourish- 
mcat and abundant administration of stimulants, especially alcohol. 
The relapses, which, on the contmry, arc of favonihlc prognosis, napiire 
triataient only when they are abnormally i)i-otriU!tc<l or wlua« a sevei-e, 
loag-eontiniH'id relapse, following a mild, at times ambulatory, prinmty 
attack, constitutes aetually the principal ])tirt <»t the entire disease. 
I'liiler such t;ir<Mimstaucr!S, natundly, the rules alretidy liti<l d<nvn for 
llie primary alfeiek an; ap[)li<»ible. 

Whether relapses can 1 m) pieventsl when their imminentre is to he 
tiareit on iiocount of the |M.M'sist(!n<e of enlargement ot tlx? splctxt and 
III’ tlie diazo-reaetion int) the alltbrile pericxl, as well as the relation 
hclween the pulse and the tempentture pievioiisly mentioned, is .hmbtetl 
liy many. [ believe with von Zumissen that this is possible tit times 
liv iippropriate tieatment with quinin. Under such einiiimstanees I do 
not, liowever, atlminister single largit doses, but smaller ^fiom 0.25 to 
0.5 gniiii — four times ilaily, aixl oeciisloiudly even more trequently. 
The same trciitiuent has been sei’vieeable tilso in lases in which, with oi 
willmut pei-sislciice of enlargement of the spleen, the temjienituiv-eurve 
aiqiiircs a wholly irregular ehaitictcr, and with normtil or subnormal 
tlailv temjxrr.ituixi exliibits nuxleiiite ekwation towtiixl ('vening. I 
liflieve that 1 have, by mciins of tix'atment w'ith quinin, matcritilly 
sliiirfened the dunition of ti number ot such cases, whitjh e.xperience 
had shown might be piadongtH.! indelinitely. 


TREATMENT OF CONVALESCENCE. 

A priiieijKil jxiint in the treatment ot convtdescenct!, attctition to the 
hutrition, has tilr«“ady been nTentHl to (p. 451). Not l&ss closely 
than this should also the gmicral physical and mental condition 
'd the patient Ixi watiduxl. He should not be pcrmittrxl to get out of 
hi'd too s<xtn 5 and it is avcU, both fiw the jiatient and for the friends, 
ft'orn the outset to name the mueh-longed-for day rather hx) far in 
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advain'o. Even after niikl attacks convalescent s should not In* j,<., 
mitted to get out of l)ed earlier than two weeks after detinite dt‘li‘r 
veseeuee. After severe athicks tliis goal will sciireely b# reached Ix i;,,.,. 
th(‘ lapse of four M-eeks. Complic:itions often riKpiire rest in 1 m;( 1 
even Jiiueh longiT |K'rio«ls. The patient and the friends slu)iil(l l»(. 
elciirly instructed that the* course of convales(XMu*e is not less <!ejKn(ki)L 
upon strict obedieu(?e than is that of the previous stages. 

In b(.‘<l the convalescents shoiiUi remain as quiet as ]>o ss ible ami 
avoid sitting up too long, particularly in the first j)art of tlu' aCebrii^* 
])eriod (collapse). AVith regard to the mental state, they slandil, so 
long as possible, be ke]>t away from severe, parti<*ularly technical, read- 
ing, while light, indifferent literature may be read to them. Visits 
also should be restricted during eimvalescence, and only such pt'iHms 
admittexl as do not excite the ])atient an<I do not encourage him to |nii- 
ticipate actively in the entertainment. Ilow injurious such visits may 
be is shown in hospitals by the tempemtnre-cMirves of eonvaleseents on 
the oHieial visiting days. It is a useful and a wcdcoine siibstitiiti* for 
imich that is forbidden to bring t)i(i convalescent in bed into the ojm'ii 
air, if the weather is fiivorabh'. 

Wh(‘n, after eonvah'seenet* has been eomplc‘tc?d, tlu‘ usual activi- 
ties may be n‘sumed (annot be determine**! in gefa'ral, but must lx; 
deci<led a<*eording to the indivuliial ease. Th(^ nature of* tiu* atljud; 
has been pass<»d thi’ough, the character of the oc(Mipation, the <*onstiin- 
tion, and other ext(‘rnal social conditions play the decisive rd/r iu this 
c<»nnection. 

IVrsons in fiivorable pecuniary circiimstan**es may lx* recommeiulid 
to take a long holi<lay l)efon* n‘sumj)tion of work. For this purpose it 
is best to select a modcTate mountainous elevati*»n or a niihl sc'aside 


msort, (, Considerable altitud<*s (abov<^ 1000 meters) or rigorous sea- 
baths, ]>artieularly in the (ierman Sx'a, are in general to be intenlu li/d. 
Tn winter^a n‘si<lenee in the Houth, in Southern Tirol, at tlie u|>p« r 
Italian lakes, or the Riviem is appropriate*. The Isle of AVight, is also, 
undcT certain (;ircumstanees, a suitable resort for nn'iiperation. 'J hose of 
nmdenite means shonhl, at least after severe attacks <»f typhoid h'vei, 
spend some time in the country. The efforts that are Ix.'coming inoji. 
and i»iore evid(*nt to provi<le for tin* less well-to-do classes by the eie< - 
tion of sanah)ria in the cjountry are to be conlially welcomed. 



TYPHUS FEVER. 




TYPHUS FEVER. 


Typhus feveu is an acut<i infoctious disease, the hitherto undis- 
covp»'e<l cause of which reproduces itself exclusively in the body of the 
in<livi<lual alfectcd. The dis<^ase originates and s|)reads niily by contact 
oitlior directly with the patient, or imlirectly with a third ])erson or 
with an inanimate object infe<!ted with thc» ^erins of the disease. 

llcinj^ ex<^ecHlingly contagious, it is, tlierefore, usually epidemic. 
0«*<Misionally, when the external or personal circumstances of the |)opu- 
Ijitioii make it ditlioult for the contagimii to obtain a foothold, or when 
llie proper prophylactics measures have been carried out in good season, 
it may be endemic or sporadic. Typhus fever ’ has no connection wliat- 
evor with tyjdioid fevcAr.’ It belongs, in fact, to another group of infec- 
tious diseases, the acutes exanthemata, whicdi it rescunbles in tlie exlra- 
rinliuary case with which it is tninsiiiittcd by direcit contact from one 
iiulividnal to another, by its scdf-limited course, by the rare oecunvnee 
oi* relapses, by the pccidiar character of the temperature-curve, and by 
llio Diet that the characteristic eruptiou appears at once instead of in 
successive ero})S. 

HISTORIC 

'flic plan of this work does not include a detailed description of the 
liistcny and ge«)graj)liic distribution of typhus fever. These subjects 
luivc been caret idly treated by a number of authors, especially Murchi- 
son and August Hirscli, aii<l their description is so complete that later 
writers have done little more than quote IVorn their works without add- 
in^' anything of their own. 

fyidiiis fever is one of the diseases that were piobably known to 
anlnpiity. It is possible that even Hipj)ocrates encountered the 

* T)je synonyms for typhus fevor are: Spotted typhus, oxan thematic typhus, 
typhus oontagiosus, febris jiestilens, fehris putrida, fobris petochialis, morbus jmlioaria, 
caroerum (jail fever), fehris bellica, febri.s castrensis (eiirnp fever), febris 
(ship fever), ship tvpbu.s, liunijer typhu.s, and febris Jlungarica (Hungarian 

fovi*r,. 

fhc term typhus, as well as other names by which it is known, such as spotted 
‘ ''^‘^”l'^'*-unitic typhus, petechial ty])hus, etc., came into vogue at a time when 
^ 0N,';ise was imperfectly understood, and sliould therefore be discarded. 

^ morb. popul.^ lib. ii., iii. 
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disease, and some invostigat^ms claim to liave found passages that seem 
to refer to it in the writings of Aetius, Rhazes, and Avicenna. 

The earliest imiuistakahlc reports date from the middle ages, and 
are bv many authors as<?ribe<l in Jacobus dc Partibus (146J) and tljo 
German, Agricola. Before that date, and for some time afterwanl, tho 
disease was confoimdcxl with certain epidemic infectious diseases, .espe- 
cially the plague. Thus, the “plague^’ which originated in 

Cyprus in the years 1500-28 and ravaged almost the whole of Italy 
was undoubtedly typhus fever ; this is probably true also of the dis(*ase 
called inorbua Hunyarwm^ which raged in the army of Charles the 
Fifth during the siege of Metz, in the year 1552. The appearance of 
the disease in Italy at that time found a historian in Frascatorius to 
whom is due the credit for the first hand description of typhus, posi- 
tively distinguishing it from other diseases, espeidally the plague. He 
called it morhm lenfirularifi. ^ 

Hildenbrand believes that a number of other diseases designated as 
the plague (pest) in the sixteenth and Rcventeenili centuries were 
undoubt<'dly epidemics of typhus fever — as, for instance, the plague in 
Hungary in 1556 — febris Hungarica or paimonica ; the plague in 
Meissen in 1574; the plague in Denmark (1613-52); and the jilague 
in Leyden in 1669. Numerous other epidemics of latc?r limes — as, for 
instance, the “ Fauffieher,'^ reported by Ilasenohrl, that raged in and 
about V^iemia in the years 1757 and 1759, and the cj)idemic ot^^FnuU 
fieber'^ that spread overall the German provinces in 1771 and 1772 — 
are with reason regarded by the same authority as vonUtcfious (ifjihns. 

In every century tv])hus fever has followed in the wake of armies. 
During the thirty years’ war it claimed more victims than did the 
weapons of the contestants. It was the terror of the Napoleonic cam- 
paigns, and decimated the French army, already demoralized phy.sically 
and morally bv the terrible retreat from Moscow. 

r 90 

After the campaigns of 1793 ami 1794 the scourge visited the 
whole of Germany. In 1796 and 1797 it broke out again, and atter 
the great campaigns of the year 1805, it became epidemic throughout 
Gallicia, Hungary, and the Austrian crown-lands. The writings of 
Rennebauni, Schiifer, ITecker, Rasori, Tjurrey, Ilufeland, Horn, and 
especially the famous monograpli of Hildenbrand, which to-day stan<ls 
as a pattern of epidemiology, refer to the above-mentioned epidemics of 
the end of the eighteenth and the beginning of the nineteenth cciitiii \. 

After 1830 the disease abated on the European i!ontinent, notablj 
in Germany, wliile in Ireland and England, where the disi^ase has 
always l)een prevalent, it continued unabated and occasionally broke 
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out in extensive! epidemics. Pmm 1816 to 1818 the disease raged 
ihrniighout England and Ireland. In Ireland alone’ an eighth part of 
the (aitire population was affected, and in Dublin as many as a third 
of the inhabitjuits were attacked. Over 40,000 deaths were recorded. 

Hic years 1826 and 1828 agjiin Avitnessed severe epidemics in both 
oounti’ies. In the thirties Ireland suffered most, and in the beginning 
oi* the following decade Scotland chiefly was attacked. In 1846, the 
vear of famine, an unusually sev^ere epideniic broke out in Ireland, and 
ibis was carried to England, where it rcacjhcd its highest |^int in 1847, 
and continued until the end of the following year. It is a fact that 
soerns incredible tliat during that time more than 1 ,000,000 cases of 
ivplnis oc(!nrred in England, and more than o00,000 in Ireland 
(Murchison). 

hiiring these two de(!ades the opinion that typhus had been perma- 
ncntlv superseded by typla)i(l fever gnidiially gained ground in CJer- 
inanv. 'Fhis illusion was dispelled by t lie cpidemies of I S47 and 1848. 
Ijipcr Silesia in 1847 was the first to snller a severe outhroak of the 
di>c:H<‘. To Vii’chow we owe a classic description of the epidianiologic 
:umI social conditions of that perioil. 

The later wars of the niiu'tecntli eeutnrv, like the campaigns of the 
tiisl Xapoleon, were characlcrizcd by the app(‘arance of the scoiirg(\ 
During tii(! Crim(‘an war it decimated both the French and the English 
jiiMiiics, especially the former, as cvm at that time hygienic m(‘asures 
\\'(MV far Ijottcr nudorstood and <*aiTie<I out in the English camp. l*^*om 
ilic Friinoa the <lis('aso was carried into France, where, as in ( h'rinany, 
ihe people had up to that time supposed that they wore secure from the 

Th(! Italian campaign of IStJI and tlu! Tiirko-Itnssian wai’of 1878 
'•'uiirilinted a niiinher J)f victims. Jiulging from Mieha(‘li^s (h\<eri|)tion, 
th<‘ sanitary conditions in the Russian army must have been appalling, 
Jaid far worse vwn than during the CViniiMin war. According to this 
^«'*tlior, of 200,000 patients, at least oO per cent. Avcrc atlackt'd by 
typlms fever, an<l half of those attacked sueenmbed to the disease. 
I hiring this epidemic, the surgeons Avere the worst sufferers, the mor- 
tality among them rca(!hing 60 per cent. 

During the Franco-Ih’iissian Avar, on the i>ther hand, the armies 
femained entirely free from typhus, thus aftVmling a striking proof that 
dte. disi'ase is caused not so much 1)A" the massing and mobiliziition 
“1 large numbers of men, as by tlu»ir continued pr(\senco in regions 
the disease is eith(?r endemic or hapiKMis to he nigiiig at the 
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111 France, where the disea^H.^ has never taken a firm foothold its 
re<*ent aiipearanee a^ain destrovtd the illusiiHi that French soil was luit 
tiivonible to its development. Tn 1893 an epidemic broke out in lallo 
l^lie disease was carried to the prisons of Paris, whence it S])rea<] to tlie 
city and siiiToundiiii^s. 

After the epidemics of 1847 and ISIS, typhus fever continued \u 
lin{>(a’ in certain rej 4 ;ions of CJermany until tiu* b(‘»i lining of the eiglifit s. 
Siiu'c that time it has become endemi<* in I'pper Silesia, and in iSiiT it 
established itsell’ in Kastern and Western Prussia. The disease is tid 
<*on>tantly from the nc'ighboring Polisli provinces of Russia, and at 
intervals it invades (Jermany, travelling in a dinrtioii from c^asl to 
west, and spreading ov<*r the entire country. It is to be observid, 
however, that th(‘ intensity and distribution of the disc^ase c<)nstanllv 
diminish in the same direeti<ni, and it is only in the eastern p«>rtions ol’ 
(3<‘rmany, particularly in tin' frontier districts, that large endemic or 
epidcmi<5 outbr<‘al\s occur. When, in the years 181)7 and l.StiS, ilir 
disease was carried into Kastern and Western Prussia by vagabonds, it 
swelled to enormous (‘])i<leinics. Thus, in the district of (Siunbinnen 
tdone 4000 ettses were reiiorted ((Juttstadt). During the period from 
1875 to 1882 the eastern jirovinces and parts of Central ( Jermany were 
visited by a severe! outbre^tdv of typhus fevt^r ; and during the live y<‘jirs 
from 1877 to 1882 (Juttstadt reported 10,1)00 cases admitted to the 
Prussian hospitals. 

In all the more extcaisive epidemics, Berlin and the larger laties of 
Northeastern and Soutlieast(‘rn (Jermany, such as Kbnigsberg, Stettin, 
Danzig, Breslau, ('t(*., were invaded to a great(‘r or less extent. In 
every case the ajiproach of the <lisease was from the east, ami, fain- 
nat(*ly, It iniver suceeedcil in obtaining a pia’inanent foothohl. In 
Berlin jiarticularly, after 1870, the diseas<* a|)pear<?d almost every year, 
coining usually from Kastern and Wcstiirn I*russia and Pomerania, the 
first stoppIng-])lace of the e|)ideniic on its march from east to W(‘St. It 
s|)read among the (dass of inhabitants by whom it is usually carruHl 
that is, vagsdionds and persons out ol‘ work and without shelter. 
(Jharitable institutions, prisons, ami tlie lowa-st variety ol inns, known 
as ^‘|)ens” (l^Minen), w’ere the chief foci of tin.* disease. Ihe heltei 
part of the population, those wdio possx^ss a jicrmaiieiit doinieih*, weic 
attacked only to a very slight extent, and thes<' eases could almost 
aUvays he tra<M*d to dir(‘(;t contact w-ith typhus jiaticnts. 

During tin? p<»riod from 187b to 1879 1 was siijierinteiidcnl of tin 
Berlin pest-house, the lazanjtto in Moabit, and there enjoyed ahtindaiii 
opportunity for studying the disea.se. I have the rejxirts of 077 ca^^ 
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(latinnj from tluit time. TiSiter I saw a low sporadic cases in rianiburg 
nii.l Leii>sic, brought by emigrants fn)ni Poland and Russia. The fol- 
lowing description of tiu? ilisciisc is based on a stndv of the.se epideniic^s 
of a number of s|)onitli«r ca.ses, occairring ehiefls’ in my private 
pnioticc, that were of especial im|)ortaiu» from the stand|V)int of dider- 
ciitial diagnosis. 
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ORIGIN AND MODE OF TRANSMISSION OF THE 
CONTAGIUM. 

Typmus ff.vkr is ono of tlie most <M)ntn»‘ions dismsos known to nudi- 
cino. It ori^iiiiitos and sj)ivads to prodisposod individuals solelv bv (Ik? 
direct or indiit^ct transmission of tlie sp(‘<*ili(* c-onta^inin, devt'lopino; ia 
the boily of tlie patient, 'flie mode of transmission ami enl ranee of 
the contaginm into the body, although not a< yet aeeuratr-ly known, U 
undoubte<lly in all ess(*ntials similar to that which olilains in tiu' :irii((' 
cxanthematii — small-pox, scarlet fever, nu^asles, ete. 

The. ])ossil>irity of th<» contaginm of typhus lever originating oiit>i(li‘ 
and imJ<‘pendently <if the bo<ly of the patient is no more eoneeiviihl^- 
than is the spontaneous prudu<*tion of (yjihoiil lever. 

Long ago, at a time when a noii-speeifH? origin ol* typhus fevc*r was eon- 
siderod possible and even iisiial, tla^ <*onlagiousness of the disease in iIjo 
modern sense was uphehl by a few physicians, n(>lably by Ihidd, who was 
far in advance of his lime, ilis teachings, however, \\(‘re not ahle (o di>|»rl 
entir(dy the theory of miasmatic origin, which siirvivt‘d until a very niiieh 
later date. Murchison himself, who a<*know Icdged that the esseiilial iMmils 
ill the disease are the speejjieity of rlu* jH»ison and its reprodurtion in ilie 
boily of tlie patient, devotes some space to the jiossibility of an imlirpeinlent, 
spontaneous origin, a theory that even ( Jriessinger, with all his acumen, tiocs 
not ijuite venture, to di.«’ard. lie helievcs that in ran* eases, es})erially when 
the (iksease breaks f»nt in isolated places, as on slnphoard, in ])risoTis. etc., in 
the absence of lyphu.s jiatieiits, “ recourse must Ik‘ had to thi> ohsr'iire realms 
of the miasma.” 

Long after ( iriessinger, Jaeeoud ‘ maintained that spontaneous produetimi 
was possible and oexairred not infreqiienlly. 

In quite recent times Kelsch again showed a leaning toward tlie same 
theory, helii^ving that eertain innocuous germs in the body may, uiule.r suit- 
able external conditions, assume a great speeilie virulence. 

Owning to the extreme facility with which the* disease is (jarried Ironi 
individual to individual, sponulic cases of typhus fever arc very run'. 
Tlu? ilisease is almost always on<h*mi<^ nv distinctly epidemic, ami midei 
unusually favorable e*)ndition.s, especially wIm'ii large iiumlxTS ol »**<**^ 
are massed together in social or military destitution, the numlxi* 
individuals attacked is rarely equalled or exceeded by any of the otfxr 
* Oaz. Ifeb., 1875; and Pafol. hit, 1877. 
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jnloctious disesises. The most extensive epidemics arc observed when 
the disease is carried from a poiintrv wIktc it is eiidcmie into a district 
usual ly IVee from the diseas(>, and which therefore does not possess any 
itjiinuiiity ; or, conversely, when large numbers of predisposed indi- 
viduals travel from sucli rngions tej eoiintri(*s where the disease is 
cudeinic, as occurs in emigration or during war. 


GEOGRAPHIC 

III regard to the endemic distribution and permanence of typhus 
fi'A'cr, Kngland and Ireland occupy the lirst jilaee among the countries 
of Kurope. '^fhe disease m^ver dies out (completely in these countries, 
\vlu*re it is the ])redominant form of typhoid” diseases The disease 
is (ucasionally carried from the shores ol‘ Ireland and Kngland to 
nilgliboring countries, jiarticailarly to countries with which England 
maintains an active comnu^rcial intercourse, and that are usually free 
from the disease and from the conditions that favor its bc(?oming 
vnd(Mni<\ Such (countries are Swodcui and Xorway, Belgium, Holland, 
North America, and, to some extent, Franc(% whither, during this c(m- 
tiiry, the disease has friMjuently been carrmd from other countries as 
Avrll, notably from Russia. 

W ith the exce[)tion of a few districts in the Southeast, sui4i as 
ll|>p(!r Silesia, (Jermany is usually quite free from the dis('aso. When 
an niithrealv occurs, it is almost always (hu'ived from the (‘astiu’n (*oun- 
tiies, (^specially Russia, in many parts of which, particularly in the 
l>:ilti(* and Polish ])rovinccs, unfortunately for Germany, the disease is 
rmtemie. 

In Hungary, Turkew, and the adjoining Oriental countries the 
<lis('ase a[)|)ar(‘ntly never becomes (|uitc (‘xtinct. 

\ arious parts of Italy have iH^en visited repeatedly by obstinate 
opidomii's of typhus fever. It has ajipeared in Piemont, Tuscany, 
^:q»les and its surroundings, Sicily, and Sardinia. In the two last- 
named islands the disease seems never to disappear entirely. 

^pain and Portugal, owing to their geographic ]>osition, are rela- 
tively lix»(> from the disease, although mild outbreaks have occurred, 
1*^3 last one in Portugid in 1880. 

In Africa the disease lias been observ(Kl chiefly in the* maritime por- 
hoiis tliat carry on an active trade Avith Kurope. In Algiers, where it 
^l>|M'aml f()i« the first time ill the early sixties of the last century, it 
se»‘ms! to have b(?eome endemic. 

I^'isia and China arc never free from its unwcleome presence, the 

?,i * 
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India appears! to he relatively fret*. ]\Iiiivlii.soii eoiild not <lot<'riniii,. 
to his entire satisfaetiott whether the rept)rts tluit l>c eollecte*! froin th.,) 
e-ountry n>ally nderrod to typhus fever i.r not; the reports of raor(< 
recent times an; also equally nnsatisfaetorv. 

THE NATURE AND MODE OF ACTION OF THE TYPHUS FEVFp 

CONTAGIUM. 

Tht^ remarks on tlie ^eograi)hy and Instory of tlio fliseasi^ 

will siiHicfo to show the enormous diHeren<*o.s lx‘tweon tyj)lnisand ty|>lioMl 
as regards origin and spread. Wliereas typhoid J‘ever is fouiul in alnKist 
all the countries of the earth, and is nowhere distinctly eialeinic, this 
quality of oudeinieity is p(M?uliarly characteristic <.f tyj)hus fever; and 
whereas, owing to the nature and mode of spread of its contaLriiirn, 
typhoi<l fever gives rise to severe epidcanics only ninler vta’v special 
circiiinstanecs, an<l occurs almost always sporadically or in circninscrihcd 
areas, the fugaciousness of the typhus poi>on and the case with wWwU 
it is transported through the air by inanimate carrica’s lead to raphl and 
>vide.sprea<l ^listrihution of the disease when, in a giv'cn case, it is car- 
ri<‘<l into a iion-infectod country whoso inhahitants ar(‘ |)re(Hspos(Ml to if 
by imperfect dcvelojniu nt, starvation, or the miseries of war. 

Bacteriology, — Although, as has Ikkmi remarked, w(^ arc ipiih? 
certain that the contagiinn of typhus fever is a specific poison, elaborated 
solely within the body of tiic patient, and therefon* undoul)tcdlv rel'er- 
able to pathogenic micreWorganisms, and althoiigli a great deal of carcfiil 
investigation has been devot<*<l to the subject, we are still in the dark as 
to its pre(*is<^ nature. Not one of the many micro-organisms hroiight 
forward up to tlie present time has gained eomplete rfM'ognition. la 
this respe(»t the pro<hicor of typlins fever closely resembles that of die 
acute exanthemata, wliieh, as will Im^ showtt more and mon‘ clearly in 
these pages, exbil)it a very close similarity to ty|)liiis fever, liotli in 
their etiology and ill their clinical features. Tlieir exciting causes, like 
the cause of typhus fever, have <i!)stinately resisted our present met hods 
of l)acteriologic research, and tlicy accordingly form a special group 
among the acute infections diseases, the etiology of whicli a]>peurs to 
n^quire Some entindy new and liitheHo nidvnown methods of 
tigation. 

The theory of the eheniic nature of the ])oison of ty]diiis fever is at Ihe 
present time interesting for historic reasons only. Onriously enougn* f 
supporters of the theory of a gaseous, ammoniiical nature of the “ typuu.-' 


and squalor of the inhabi hints furnishing abundant opportuniiv 
0(*curreiic(' <if the disease. 
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’* (I jehig and others) sought tlieir strongest argument in the 
|v.>(*uliar inode of origin and S|)rea<l of the <lisease. Much interest attaches 
If) a chapter in (iriessingers^ classic work, wliich stands as an example of 
incisive scientilic rejisoning, in which, after a careful analysis of all the 
dialogic fai'tors, he refutes the theory of the gaseous nature of the <^onta- 
:,nnin ainl declares it — the coutagium — to he <M)rpuscular and dust-like in 
clniracter. 

In regard to the varnuis theories advanced as to the inicroparasitic 
nature of the typhus coutagium, we shall ])ass over the isolated experiments 
oi' the first investigators and restrict ourselvt^s to the more important of the 
newer coutrilnitious, which eA’eii the authors themselves do not always con- 
sider (piite couviiicing. 

in 188S Moreau and Cochez ‘ de^scrihed a bacillus resimibling the Eberth 
bacillus, wliich they isolated I'rom the blood and urine of [latienls aud which 
ihcv regarded as the probable cause of typhus lever. 

A year later 11 lavas'^ work on the poison of typhus fever, based on 
material obtained from the Prague epidinniii of IcScSM, aroused great interest 
among meilical men. lilava exaininetl do eatlavers and olitaiiuMl from 
alioiit two-tliirds of them a peculiar streptohacillus, which he was able, to 
find in I ho living subject also, although, it is true, not with the same con- 
.slaiKjy. 'file rni<TO-organism wa>s found only in the bhuid and couhl not be 
isi)iatod from the organs. Mlava himself is very guarded in his statements 
as to tlic specificity of his micro-organism, and soon afterward it was dis- 
puted by other investigators (Cornil, ikibes, and others). 

In 1«S92 an important jKiper was published by Lcwastdicw,^ who found 
minute, very ridractive, (Mx^uis-likc corpuscles in the blood of typhus (latifMits, 
espi'cially in that dorive<l from the spleen. These \vcre found in fewer 
mnnbers in other portions of the circulation — for instance, in blood taken 
iVnni tluj tip of the tinger. Some, of thtise corpuscles winv provided with 
lliiirella that couhl be stained by l^illler’s method, like the. ilngella of the 
Elurrili ba<?illus. lie also fouml free liagelia without any apparent eoiiiiee- 
tion with cocci. These Spirochetie exantheiiuitiea, as he called them, Lewas- 
clicw regarded as various forms lielonging to the same organism and indi- 
ciuing diHerent stages of their life-history and development, and he was 
.'^innigly inclined to accept them as the cause «»f typhus fever. 

Soon afterward Thoinot ami Palmetto* d(x!lared that ITlava’s micro- 
orgiinism was only a secondary phenomenon without any eliologic signifi- 
cance, and brought forwanl a new cause of the disease. This they described 
as a llagellato, and in some cases ameboid, organism, which they claim to 
have found in the splenic blood of 5 living subjects, and in 1 case from the 
pulmonary blooil after death. 

Dubief and Jlriilil •* described a small iliplococcns provi<led with a ca|)- 
J^ulc, which they claimed to have found in the blootl, but es|KM*ially in the 

‘ “ Pontnbiil. ji I rlmlo ilu Ivpb. oxuntli..’’ (ht:. No. 

' Ktinb* ;mr Iv typb. exantb.,*’ Arch. Hahime. dc mrc/., 1.S8U, T. iii., 1, ami 

^'-xiralhl. /. y,V//.7., 18*10. 

' ■* l;(.*bor db; Mikro-organi.'^Tnon dois Floc.ktypim.'i.'” DntfKeh. mrd. Woch.^ 1802, 

lo. “ Ufber di«* Mikropsirasilen dos Flock Ivplnis,” /A/W., Nf). Jl-I. 

^ “ Noto.-^ Slip quoli|U'Js oxaincna d^ .•iaiig dans b* t yph. oxantli., " Annahade l'InstiUtt 
1802, and Traifc de m/d., by (‘barcot, Ibmchard ot Bris.«aux. T. ii., p. 9. 

■ '* CoTitrilmtion a Toludo anatnnio-patbologique et baktcriolugiqiio dii typh. 
' Arch, de mt'd. Exptrim.^ l8*Jl. 
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air-passages, in pulmonary foci, and in the sputum. These they said could 
easily be recognized when stained with methylene-blue. The rnicro-or<raii- 
isms were grown on various nutritive media, as agar, and yielded orange* 
yellow cultures. Tlie authors also believe that they were able, by ex])eri. 
mental inoculation of animals, to produce a condition resembling ivpIjuM 
fever. 

Finally, it may be added that MottMong ago described a varietv of 
motile spirilla resembling l^wascdiew’s organisms in the blood of typhus 
fever patients, anil, further, that (Uieeseinan claims to have discovered srnnl I 
non-motile bacilli with roundeil extremities, occurring either in pairs or in 
short chains, which he says he was able to cultivate on blood-serum but not. 
on gelatin, and which he (‘ailed the Bacillus sanguinis tvphi exanthcmati<*i. 
We thus have a veritable sample-card of bactcriologic lindiiigs, and it will 
be best tor the present to reserve judgment. Quite recently, in fa(‘t, Ttu*n 
(McOxney ) have come forward declaring that the blood of typhus fover 
patients is tree from specific micro-organisms. Kelsch's theory, that the cuuMe 
of typhus fever is a micro-organism that is usually innocuous and Ikm-ouk^s 
pathogenic only under special conditions, has already been referred to. 

Nature, Persistence, and Mode of Dissemination of the 
Contag^ium. — It follows logu‘ally, from our ignorance (jf the |)rccisc 
nature of the emu^a morbi, that wo are unable to say how and wln rt' it 
is produced in the body and what organs and tissues are particularly 
affected. For similar reasons the (|ii(‘stion as to the manner in wbidi 
the jioison leaves the body awaits future solution. 

Mo.st observers of the present day are of the opinion tliat tln^ poison 
is contained chiefly in the exhalations of the paticiits — tlie exiiired nir, 
the exhalations from the skin, etc. — ^and that it att.a(‘hes itself to the 
dust (jontaiiied in the surrounding atmosplnu’e. Although tla* second 
part (jf this liypotlmsis tallies with the results of our experience, llic 
first pro])osition should for the pr(‘seut he accepted with great caution. 

The recent finding of Fhcrth bacilli in the rose-s])ots of typhoid fever 
(Neumann, Neufeld, Furschmann / strongly suggests tlie advisahilily, in 
future epidemics, of making similar examinations of the ty])hus fever ni.di 
with our improved hacteriologic methods. That the contagium is excreted 
in the feces and urine, as in (jther infectious diseases, seems doubtful in the 
case of typhus fever ; certainly it lias never been proved. 

It is prohahh* that for .««om<i time b(‘fore and after, as well as during, 
the febrile periwl'of typhus fever the contagium continues to niprodnee 
itself in the immediate surroundings of tli(‘ patient. During this linic 
it undoubtedly attaches itself to the dust in the atmosphere, and is \e»> 
easily transferred to inanimate objects handled bv, or in the immediatt 
neighborhood of, the patient, on which, under favorable circumstances, 
it maintains its virnlonco for some time. Among these objects ao 
clothing, underwear, b</d-<;lothes, curtains, carpets, upholstered Ima^ 

» Brit. Med. Juur., Doc., 1883. 
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Hire, and, in fact, all objects with a rough, woolly surface. The fact 
that washerwomen, bedroom attendants, and those who are charged 
with the duty of disinfeeling the infected articles are especially liable 
tu be attacked by the disease in time of epidemic furnishes a strong 
proof of this, if additional proof were nec'dinl. 

If such objects are protected against contaert with air, particularly 
air in motion, the eontagiuni clinging to them may inaintiiin its vitality 
I’or many months, or even longer under espw;ially favorable circum- 
stances, and the disease may thus be carried to distant localities where 
ii was not prevalent at the time and where it is not endemic. Such a 
iiansmission of the poison would . furnish the most natural etiologic 
explanation of the well-known so-<!alled spontiineous ei)idemics in pris- 
ons, on board ships, etc., which formerly afforded so favorite an argu- 
ment in suj)port of the non-specific origin of sjMitted f(*vcr. These facts 
ills*) readily explain how the poison may linger in apartments inhabited 
hy pjitients if the disinfi't^tion has not In^en properly attended to, as 
W(‘ll as in <'abs, rail road -cars, and other public conveyances. It should 
he r(Mncmbinvd that healthy persons nniy, without l)(x*oming infected 
tluMiisclves, carry the poison in their clothes or in their hair, and in that 
way transmit it to iiidivi<luals who are not immune. In the interest 
of the comnumity this fjict should be borne in mind by physicians, 
adendaiits, clergymen, friends of patients, and, in fact, by all persons 
who come in contact with them during times of epidemic. 

Tliero is a remarkable resemblance in all these conditions to those observed 
ill I he acute cxantheniata — measles, scarlet lever, ami small-pox. Owing to 
the. great development of railroa*! and maritime transportation, spotted fever, 
like the acute exanthemata, has heeii (tarried even to distances that would 
formerly have been consi*lere*l im]x)ssible for this disease to reaeh. 

lu llamhiirg a furrier was attackeil by the disease leu days after he had 
receive*! a c*>n.signi)icnt of furs from an infected locality in Poland. He liad 
not been absent from home for months ; lia*l not come into contact with any 
oiK^ suffering from the diwase, ; and more than a year had elapse*! since the 
lust sporadic, case of spotted fever had occurred in Hamburg. Fortunately, 
Jho patient was immediately isolate*!, ami he was the only one among his 
immediate family and attendants who was infecte*!. The <lisease was traced 
to the inft^etc*! objects hefort? thev ha*l been put on the market, so that 
they were immeiliately <lisinfected and- the further spread of the disease 
prevented. 

Transmission by Bodies Dead of Spotted Fever. — Even 
the eailavcrs of spott<^<l fever patiemts may, under certain conditions, 
h'an.smit the disease, although Miircliisou is, no doubt, disposed to 
exaggerate this danger, because he contracted bis first attack of spotted 
h'Vcr in the dissecting-room. 1 do not think that the reproduction of 
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tlie piiison in the cadaver is at all probable, and T believe that tin 
infection takes phu‘e in very mueh the same way as in the f)| 

inanimate objoets on wliich the eontaj^inm has been deposited. In 
eonneetion it se(*iiis to me signilieant that the danger of infeclion !?< diw. 
tinctly more markt^l in ret'OiU eadavoi’s. Tims, wliile W(‘ iu‘ver had a 
ease of spoltetl fever among the physicians or servants during tl^. 
ej>ideinie in Moabit, although iiiinuTous autopsies were made in ponrly 
ventilated rooms, one of my assistants and tin* diss(‘eting-room att('nd' 
ant who ])erfonn(*d an autopsy <m\ a cadaver a few iiours after death 
contraeted tlie disease. 

The Period of Greatest Danger of Infection. — At what 
period of the disease is the danger of infe<‘tion greatest? Undouble<ilv, 
at the beginning and at tlie height of the febrile stage. J luring the 
stage of deferveseenee, however, the dangcT ot* contagion is not ineon- 
siderable. During eonvaleseenee, when the fever has disappeared per- 
manently, there is probably no reproduction «)f the poison within the 
body, and contagion during this time occurs only by the transmission to 
predisposed persons of the j)oison that has l)een j)roduee<l timing the 
active |)eriod of the tlisease and betm deposited on surnnniding olfjcels. 

It is tru(\ that I'erry and <*(‘rtain <»thers <*onsid(‘r the dangiM* <»f con- 
tagion greatest tluring the period of <‘onvah*seeiu*e ; but I think thi?- is 
an error that Is due probably to a mistakt' in estimating tin* period ol' 
incubation. 

For my l)art, I eonsitler transinissimi possible tluring the ptTititl of 
incfibation, anti absolutely eertain during the initial slagt'. The lact 
that tluring the latter period patients are able tt) go about ov tiavel in 
ears may explain many eases in whieh the patients dtmy having tM»nie 
in (M)ntaet with intlividuals aHeetctl with the diseast*. 


In this eonneetion I renieiid)er a very instructive east* that 1 saw when a 
student. This t)ctairreil in one t)f my fellt)\v-sUKlents, who heeame inleeod 
while atleinling a elinic on a tvjdius fever patient. lit; was t)nc ol threti 
stutlents from another <lepartinent, who had spent an hour in a typhus ti ver 
patient’s room at a time when the patient Innl as yet no fever, and com- 
plained only of slight general malaise, de|)ressioi], and pain in the lirnd 
and hack ; but none of the students had been in the room after that time. 
On the evening tollowing their visit the patient was seized with a chill, this 
being follow(?(l by the usual initial rise in temperature. Eight days later 
one of the three students was taken with typhus lever, it was snhsc(jiH*ntl> 
as<'crtained beyond a <louht that he had not returned to the lioiise alt<'r t la- 
first visit and had not come in cfintact with any other [laticnt ; in fact, there 
had not been any other ease of spotted fever in the town, all the otneis 
having been eareflilly isolaU-d in the hospital. 

The (piestion wiicther or not the danger of infection varies in in‘l* 
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vidnsil patients or in (ferlain forms of the discjisc is very diffnailt to 
,lo(*i(le. My own ox|)<a*icaic(; Iciwls me to btJicN’e that it does not, 
Allhou<»h (iriossinger tronsidors a severe wise more dang(Toiis than a 
iniMor on(‘, we may venture to remind even this ex i)erie need author that 
it is never possible to estimate witli snflieient aeenraey the inflnenee to 
he attributed to external favoring <-ii*enmstanees. 

As to the claim that the severity of a given ease is <lireetly propor- 
tional t4) the severity of the ease from which it is dtTival, I, for my 
])art, must (Miter an obj('(;tion. The intensity of the dis(?asti undoubtedly 
depends chiefly on the personal conditions of the individual attacked. 

How and hy what channels d(K‘s the contaginm find entrance to the 
body? I agree with the mijority of observers in belii'ving that in by 
far the gn'atest number of eas(‘s the poison that (dings to iidwtixl 
uhjiM ts in th(.» immediate vieiiiily of the patient is earri(Ml throngli the 
air and enters the body through the organs of respiration. Entranc(i 
of the poison through the skin is also (Conceivable. The intestinal tra(4, 
which plays the most prominent rnfe in the (etiology of typhoid fiwer, 
a|>pears to he of very se(j<»ndaiy importaiuce lor tlu^ entrance of the 
tvplins fev(?r contaginm. A very few authors (Xelter) still maintain 
that direct (contact with the patient is ncKM'ssary fir the transmission of 
th(' dis(?as(\ 

Th(? (jiK'stion that has oft(Mi Ixm raised as to tlie leng^th of time 
necessary to lie spent in tlui neighborhood of the jiatient or the 
duration of the (Muibiet with inanimate (‘arriers ne(H\ssary to prodiUHc the 
iuli'<*iioii has a piircdy theor(cti<* int(MH»st. (Jiv(*n the lu'etssary eoneen- 
tration of the poison and a fair degree of pr(^dis|)(>sition on the part 
of the individual, it appears e(*rtain that a vcm'v short tim(‘ — (»ven 
a lew moments — may snlliee to infect him, although it will be found 
diflleiilt to procure ndiabhc evidence on tins point, (‘specially during 
an (‘pidemi(\ 


I saw an instriietivc ease of this kind, oeeurring in a furniture nnuuifao 
tiin-r, who was <juite certain that he had not eoine in (Maitaet with any f(wer 
pnlients nor with any suspicious objects, aiul among whose em|)l(jyes (here 
f‘'‘id not li(‘(Mi any ease of spotted fever. He had, however, intervicwcHl a 
"orknian, who appeared to him to he ailing, promising him (cni ploy men t after 
1;‘* slionld have re(‘overed his liealth. The intervi(*w did not last more than 
minutes, and was held in his private otHee, whi(di was very small and 
hiidly ventilated, the windows being elos(^d. 'fwo days afterward the work- 
was seized with (yplius fever and admitted to the lazaretto at Aloahit, 
'yfiere he had a typical, though mild, attack of the disease; while the mnnu- 
fia-iurcr, whom I saw while acting as a consultant dnrinir his illness, con- 
‘ meted a very sev(M'i^ form of the disease on the seventh clay after his inter- 
'’iew with the workman. 
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Most patients give a history of having been exjwsed to infi*(^ti,>i| 
rejK^atedly or oontinnoiisly for a long time. The ))reei.se inornetit wluu 
the poison efleets an entranee into the IhkIv is no doubt ^lependent oi] 
accidentiil individual or external conditions. 

• In general it may be sal<l that the danger of infeetioii iuemisos with 
the frtMjueney and duration of exposure and with the eoneentralioa of 
the poison. The latter stands in direet nttio to the number of pafiiMit'*^ 
and in indirect ratio to the size and exccllenee of tlu‘ ventilating faeiliti(.s 
of the wards. 

Reaction of the Poison to Chemical and Physical Agents. 

— ^llie poison appears to be eonstantly reproduec*d in the body of lljo 
patiAit during the febrile period, and it imqiiestionably maintains its 
highest degree of virulenee in his immediate vicinity, IwMug intimately 
uuitcHl to dust and other carriers of* that kind. It d(»es not ap|)ear to 
be easy to destroy the poison by eliemical means. 'J'he sini|)ler methods 
of disinfection formerly ustnl, such as spraying the room with carholie 
acid or chlorin water, are piY)bably of very little value. The iiewca* dis- 
infechints that have recently been rwmnnmided, such as formalin, have 
not as yet Ix^eii thoioughly toste<l. The <lisinf*ection of bcnls, linen, and 
other «)bjects used about the j)atient-s IxmIv with the above-uanuMl disin- 
fectaiits is quite inadcNjuate. 

Physical agents, on the other hand, appear to be far more destrnetivc' 
to the ]H>ison than any eliemical disinfectants known at the jiresent time. 
High temperatures espoeially are of value in this respect. In Moahit, 
wherc many experiments with dry heat were made, the clothes and |>cr- 
sonal effects of the patients wore rendered] absolutely sterik? by exposure 
to a temperature of 100^° to 120^ i\ for one or two hours. 

Of the effect of cold, very little is known, although Hildeiihraml 
believes that very low temperatures have a distinctly destructive 
influence. 

It is, of course, well known that epidemics are both more frequent 
and greater in extent during the winter than during the summer ; this 
is duo to the social (M)nditions existing during the winhT season. 

It would appear that the poison is n(»t earrietl a very great <listanee 
through the air. According to my experience, it is much less easily 
traiis|K)rt(Ml than that of variola, and |H>ssil)ly also than that of otlxT 
acute exanthemata, , 

While in small-pox epidemics T have often sc(‘n cases in which tlx' 
]X)ison was waftcHl across a narmw stnjct and carried to tlx^ inmates of a 
hoiise on the opposite side, I have never seen iiifec^tion cjarried in 
way in Moal)it, where we had often to fill one barracks with tvj)hus 
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imtients, and tlie adjoining one with patients sufFering from surgical 
iniiiric'S. It is owing to this quality of the coiilagiurii — ^that of not 
Ix'ing easily carried to a great distance — that, when an isolated ease of 
tvplnis fever is adniitte<I to a hospital by mistake or want of judg- 
in(*ni, the disease does not spre^ad beyond tlie patient’s immediate 
ji(‘ie:hl>or.s, providing the wards are large and airy. The epidemic 
Imi-oiucs general only wlieii the number of typhus patients in the 
wards increases. • 

Ventilation has a marked influence on the conUigium, the prophy- 
lactic importince of which cannot be too much cmi>hasi/.ed. In large, 
well -ventilated wards that arc not too crowded the virulence is much 
diiuinishcd, especially if the patients are kept in the oj)en air, or i^ the 
doors and w'iudows are left open. 

I made some very instructive ol)servations iu this respect in the lazaretto 
at Moabit. During the summer jnonths I kept our patients almost all day 
ill the open air, which imadentally had a very good therapeiilie ettect, and 
in winter the windows were kept constantly o])en, the wanls being kept well 
healed, however, IS'ot a single |)hysician and very few of the attendants were 
initried ; of the latter, only those wore infected wlio, contrary to iny orders, 
luid liathcd tlic patients in the small, ilbventilatcd batli> rooms, instead of in 
the spacious, well-ventilated ward. ^ 

So much for the general conditions that favor the origin and spread 
of th<j disease. The j)oison has always l)0(‘n found most virulent when 
large luiinbers of persons have been erowd(Ml together in im])ropi‘rly 
ventilated and ill-kept localities under bad hygieiiie conditions. Prisons, 
badly ]>laiinoil barracks, inns, and hMlging-houses of the lowest kind, 
M’<»rlv-housc*s, ships, and deicctively built hospitals are the chief foci of 
the disease. Ileiujo it is that we have the various synonyms, lazaretto 
fever, ship fever, prison fev(?r, camp fever, cte. 

PREDISPOSING CONDITIONS. 

PERSONAL CONDITIONS. 

The predisposition to tv])hiis fever appears to be universal, and is 
very strongly devoloj)e<l in most individuals. 

Immunity. — Very fe>v apptnir to be entiivly immune by birth. 
I'be older. authors, notably Ilildeiibniiul, boliev(Hl that the body could 
lj'‘‘‘<une accustomed to the jxiisoii, and in this way a eertain grade of 
‘i^‘‘iuircd immunity against tluj disease might Ix' developed, as among 
^ittendants, physicians, and pri(\sts, who friMpicntly work among patients 
during severe cpicleniics. I think this is very ch)ubtful, and none of 
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the more recent autliors, simony whom 1 would count myself, appears 
to have had any favorable ex|)erience in this res])ect. 

On the other hand, one attack of tlui disease confers an acquired 
imiminitv on the ^vvixi majority of persons, lastin**: a loii^ tinur — usuallv 
for the remainder of the individnars life. In this res|)ect, also, typhus 
fever resembles the* acute exanthemata, especially sc'arlet fev(‘r, measles, 
and variola. 'NVlu'ther the dej^ree of immunity after an attack of 
tyj)hns fever is as i^roat as it is in these other dis(‘ases is a (juestion ou 
which there is a ditfenaiec of opinion amon^ the varuuis autlaus. 
(iriessint^er and Murchison re|M)rt eases of the same individual h(‘in«r 
attacked more than oiuv. (fri(‘sshi)^(‘r does not secaii to consider this a 
very rare oecun’ence, and Mnrcliison a<*c|uire(l his exjiorienee fruii his 
own ease, he having been attacked! twici‘ by the disease. 

It has been reported that the same individual has been attacked 
twice even in th(» same epidemic. 

I myself, liowever, am of the opinion that one attack of typhus 
fever confei’s almost as perfect an immunity for tin* ivmainder <»f the 
individuaFs life as does an attack of any of the exaiitluauata. 

In (ronseipience of such a belief, it has long been the custom evervwln rc 
in the beginuing of an epMemic to employ attendants who have alreiuly lual 
the disease. The wisdom of tliis procedure is proved by Murchison’s ex[)cri- 
ence in the I^ondon Fever Hos|>ital. lb? says that he never ssiw an attend- 
ant attacked more than once. 

Agfe ami sex appear t(» exert a very subordinate inflnenct? on (he 
snsee])tibility to tyj)hus fever, as is shown whenever tla; entire pojnila' 
tion of a locality is exposed to the same ehannels of infection nndoi’ 
i<lcntieal exb.rnal conditions. Sot inconsidta'able dillvrcMices have, of 
course, been observc*<l, souk* of which arc easily ex|)lained, while for 
oth(*rs tlu^ (^xphinatioii has not as yet been found. 

In many epidemies the male population is more giMierally attacked 
than the female*; bnt wluai the cemditions an* carcdidly <*xamine<l, ii 
found that the mal(*s, owing to their mode e»f life and ()cenj)ation, aiv 
more freejuently and more «*onstantly exposed, both to the poison itscit 
and to the varimis predisposing fa<*toi*s ; and we accordingly liml that 
wluiiiever tin* disease.* is carrie.'d intei localities that had before been tic(* 
fnmi inteedifm, the <*nses an* at fiivt almost exelusively confined to the 
male population, but as the disaistj <levehq)S, and in the course of tunc 
gradually extends to the resident |>ortHm of the <*ommunity, thesr* dilh> 
ences grailually disap|)e;ir. In countries when* the disease is endcniu 
and is not brought in by the lloating jiopulation, it usually afh?<*t'" both 
sexes eipially from the beginning. 
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The best {)r()ofs of this we liinl in Eiigland and Ireland, the classic homes 

iyj»luis fever. * In the Jjondon Fever Hospital, during fourteen years, 
;;7S0 men and 8792 women were admitted. During the Irisli ejademic of 
1 SI 7-19 tlie number of women was even greater than that of the men, :»2, 1 44 
iiiaies and 84,898 females being atUieked by the disease. 

If we compare this with the statistics obtained in (Tuttstat in Prussia, 
wliere typhus fever is endemic only in a limited sense, and is usually l)rougbt 
in I'nmi neighboring countries, we lind that, during the years from 1881 to 
js8'>, among a total of 8928 individuals attacked there were 2905 jiiales 
jiinl 1028 females. 

The statistics that I obtained in Moabit strikingly illustrate what haj»pens 
vvhon the disease is not <listinetly endemic and when stringent hygienic prc- 
c.'inlions are taken to prevent the iloating population from iiifec^ting the 
pt riiiinient residents. During the years 1878 ami 1879 we treated by far 
the greater number of all cases of typhus fever that occurred in Jlerlin, a 
total of 520; of these, 488 were males and only 82 females. 

On the other baud, we have an iiiterostiiig coiimuniieation from Passauer, 
which proves that when the sexes are equally exI)os(^d to iiife(;tion, tliey are 
(MjnalJy susc(?ptible. lie tells of a wedding party that found a typhus 
pat lent in the house where the wedding was held, anti- tlial followed him to 
iIh 5 grave a few tlays later. Of the niemhei*s of tlie party, 19 were attacketl 
— s of them women. 

I myst'lf have ohservctl similar cases. 1 reinemhor, tluring the 
licrlin epidemic, in one of the meaner KHlging-lioiises the proprietor, his 
wife, two barmaids, and a jK^rtcr were attacked at the very outset of the 
•q>i(l»Muic. 


-As to flic ({uestion oftlu* influence of age, Ave must not plaee mueh 
icIlMnce on mere immhers, but must take into eonsideration not only 
tin? variations in pliysical eondition ineuh'nt. to age itself, but als(» tlie 
dillhn •nces in social condition^ mode «)f life, oeeiipation, ete., jx'cnliar to 
the ilitleroiit ])eriods ol‘ life. II* we examine the reports base<l on large 
numbers of patients in extensive e|)i<leinies, (»r the statisties of large 
li'»<))i(uls in tv|)lms fever ngioiis, we find that the disease is not nearly 
much e<inflned to a certnin period of lift* as are the other acute inl*ec- 
tiniw diseases, es])eeiall>' typhoid fever. Every jx'riod rd* life will he 
found r(?presented among the adults, inelinling iinlividnals over fifty 
years of age, in whom, as is well known, the predisposition to typhoid 
lover is diminishcHl. In the statist i(*s in any large (‘pid(*inie of 
considerable duration slunv that (he perei'iitage of individuals attac^ked 
Jn the laU‘r deividcs of life is quite as great, or (wen greater, than the 
poreentago of all patients among the inbaliitants. 

^-hildren ftre quite as liable to the <lisease as p(»rsons of advaneed 
although oUler ehildren appear to be more susei'ptible than younger 
Infinits at the breast are the least disposed. Among cbildren, 
tliii ,* betw'een the ages of five and foiirleen ajipc^ar to lx* the ones 
oommonly attacked. From the first to the fifth year, just as in 
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typhoid fever, the susceptibility is diiuiiiished, although it is distiih tlv 
greater limn in suckling infants. The degree of liability of oliiMrni i 
seen when an epideinii* breaks out in a loeidity where the dis(*as<^ |j... 
rageil for st^nie time among the adult population, a good many of \\ |„,iii 
are immune. Uiid('r su(‘h (iin^umstanees the morbidity among eliiMn 
which usually ninges lajtwccm 12 and Ki j)er eent., may incrca'^r 
enormously, as is shown by the Dorpat epidemkr of ISGO and 18(57 
In this epidemic liehse found that 60 per cent, of those attacked wciv 
children. 

I'he fact that among adults the prime of life mid most jwodiicMivr 
perioil furnish unusually large numbers of* cases is remdily explained |>v 
external conditions. It is during this j)criod that a man is most ariiv(‘ 
in the struggle for existence, and is then, more than at any other linn*, 
cxj) 0 .sed, both to the danger of infwtion and to ])r(‘disposing factors. 


For a furllier elinadation of the subject the following tables are jnhird. 
The first table shows the distribution as to age of the 440 patients adiniitwl 
to the lazaretto in Moabit in the year 1879: 


Under 10 

10 to 20 
20 to :30 
:10 to 10 
40 to TiO 

hi) to i;0 

no 1 .. 70 
70 In so 


I’Mticnts fulniiiic'l 


40 

1S2 

lo:) 

OK 

s 

I 

440 


If we compare this table with that of an equal number of typhoid fcv<*r 
cases .similarly arranged uc('ording lo age, we see at once that in typhus Iho 
latter periods of life are more strongly repre.sented : almost one-third of ihc 
patients were over forty years of age, and 41 of 440 patienis were betwccFi 
fifty and seventy. 

A similar result is shown in the following table from the (luUslal 
statistics : 

A«rc. PntionlsnUiTiitO'd. 

Under lo Ynri 

lo to40 . . • 

40 to 00 

Over 00 . • 

Xot a^eo^tai^<•d 


Murchison’s statistics of 3456 cases treated in the Ix)ndon Fey^r 

Hospital |X)sses.s an equally strong Intercast and are particularly instruclue 
because they deal with a . country where typhus fever is endemic. 
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Age. 

Under 5 . . 


Total iiiiinber attacked. 
17 

Percentage. 

0.4!) 

5 t(. 10 . . 


183 

5.20 

to t.) u, . . 


3G3 

10.47 

15 to 20 . . 


540 

15.70 

20 to 25 . . 


. . . 405 

14.32 

26 to 30 . . 


343 

9.92 

30 to 35 . . 

• 

323 

0.eS4 

35 to 40 . . 


270 

7.81 

40 to 45 . . 


202 

8.44 

45 tn 50 . . 


212 

G.13 

50 to 55 . . 


150 

4.34 

55 to 00 . . 


1(»0 

2.80 

GO to G5 . 


88 

2.54 

G5 to 70 . . 


42 

1.21 

70 lo 75 . . 


24 

0.00 

75 to 80 . . 


0 

0.17 

Ovei’iSO . . 


2 

O.OG 


3ir,o 


The proportion of oiiiMren attacked is illustrated hv the following 
fiLHin s collcrled hy (iriizer and L(;l)ert during the lireslau epideinio of 18<)9, 
or a total of 1^<73 typhus fever j)atients, 271, or 14.07 per cent., were 
chiMivu, divided according to age as follows : 


Ap*. 

0 to I 

1 1 o •"> 
5 to 10 

10 to 15 


.Vinnbor. 
. 0 
. So 


150 

271 


The table shows a marked rise in the ])roportiou with increasing age, 
ami a similarity in the pro|)ortion shown by the various ages of childhood to 
ili.u ill typhoid fever — a similarity tliat disappears in the casc^ of, adults. 

Again, suckling infants show a very slight flis|)osition, as do also children 
under iive years of age. From this period the liability increases with each 
year of life. 


Certain |)by.siologic conditions among women, such as pregnancy, 
tin? puerperium, and lactation, do not app(*ar to have any particn- 
lur iuHiienco on the liability' to typhus fev^M*, nor do they <*onfer any 
Jf'iijinnitv against the disease. Tin's is an interesting pf)iiit in the dif- 
^‘‘•ential diagnosis from tyjdioid fever, ag.iinst which thcs(‘ conditions 
to alford a ccM-tain proto’tion. The inllueiicre of the disease on 
lotus has not as yet boon detonninod. 

General Conditions. — The general bodily health and tlio 
individual and social conditions of life on w hich it depends jday 
iin|H)rtant vote in tlui etiology\ Opinions on this point ha\T not Ix^cn 
^'♦“iilicd to any' extent by tlte ex])cricii(‘cs of latiT voars. 

It is a matter of general experience tliat the liability’^ to typhus fever, 
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in itself so \V(»11 niiirkod and witle-spiratl, is ineroasecl by anytliijig thu 
oxlmusts the imlividiial and lowei's liis bodily and mental tone. W him 
and poverty, hunger and worry, and other depressing <*ireuinstaii(‘( < 
have always been the iiu)st jMnvorfnl allies of the disease. 

Snell eoiiditions, of eourse, iiielnde nnhygit*nie living and rhsi. 
crowding in filthy and ill-ventilat(‘d lionsOs, snbje<*ls that hav(‘ al^(•Hdv 
been snilieiently disenssed. W'e havi* seen what an important pari ilu y 
play in maintaining and augmenting the virulcMiee of the eontaiiiuin. 
Such nnfavoral)l(‘ eomlitions are naturally most marked in of 

g(*neral destitution aiul iH'onomie depression, tinring war and othei ^ivat 
iiHivenuMits among the population. 

In this respeei typhus fever ag:iin prisents a marked ditferenei- I'nun 
typhoitl l*ev(‘r, whi<‘h is prt»n<* to attack young anti \ igoron.s inilividual-, 
ami has eompai-alively little tlireet eon lu'etion* with overcrowding, inMil- 
lieient ventilatitui, and pollution of the almosph(‘re. 

A tew investigators, especially in France, hav<‘ ex])r(‘sst‘d the opiainn 
that the disease was not <lue so mneh to the mental and plivsiral 
exhaustion indue<‘d by poverty and genend misery as to iUv inevitahlc* 
massing togi*ther of large numbers in small, badly v(‘ntilat(‘d honors, 
and tlu? eonseijinait increased danger of direct infection. 

A glance at tin; eomlitions of tluj better classes will, howtrver, siitllcc 
to ndiito this opinion. Although they live amid better snrrminding.- 
ami in more <*ar<‘fnlly ventilat’d houses, it is found that among ilicin 
overex<‘rtion and exhaustion act as distinct predisposing (iictors. Fliy- 
siciaiis, attendants, oflieials, ami elergyinen are |>artienlarly likely te 
acipiire the disease’ by contact with patients when they arc wealo’iied l>y 
long-<*ontinm’d labors <lnring the height of an ejademie, their vital f)r( ( ^ 
being exhausted by ex<*<’ssive work, worry, and loss ol* sk'ep. 

( ases that furnish a striking proof of this slattanent can he found in 
alninst all the ejfnlemics, I recall the ease of a young physician, in his 
thirly-.se(*ond year, of powerful build and in prime ctaidition, who \v(nki‘d 
througli a severe epidemic of typhus fever lasting thria: months, during 
which lime he spent almost all ilay and a good part of tin? night in ill-vcii- 

tilatcMl wards tiihMi.with ly ph ns patients ; Imt, nevertheless, he did not rnii- 

tract the disc’ase. Some time later, after he had beconu! much weakened 
hy certain <le])ressing i’Xperiemas, loss of sleep, and nervous dys])<‘|)-^>n* 
treated only a k’W ])ati(Mirs in well-kept houses in a large city, eontracted the 
disease within two weeks, ami was brought to the verge* of the grave. 

Cases of tlii.s kind illustrate temporary variations in the liability of i lo 
same individual, and tend to sliovv that the liability to the disease nia\ 
dcnly become very great under <-ertain conditions. 

On the otlu’r hand, som(^ facts can be cited to show that tlie siis(‘o]>- 
tibilitv to the disc’ase is diminished when the individual is in peifi-ct 
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(MiMlition, altlioujifli not in tlio same de<^rec as it is increased by tlepress- 
;„,r l)odily fjoiiditions. 

hi Hamburg I have ire(]iiently seen patients who had contracted the 
ijir-case outside the city, and who, liefbrc coinin'^ to the Imspital, had spent 
[„„ir.s and even days in lod/^inirs situated in narrow streets, without trans- 
tlie disease to any ol‘ the native inhabitants. 'Fhe only exphinatir)n 
f,,r this tliat I can j^ive is that even the poorer people in lianihurj^ earn 
o.inparatively irood wages, and are, acconlingly. fairly well fed, so that their 
hodies arc generally in good condition. 

It need hardly be said that exhausting diseases have the same 
oilcct as wliat the French call hi mlmr. phif.vohf/ifjuc. Among conva- 
K -cents from other acute infectious diseases there is unc{U(‘stional>ly a 
irreater disposition to contract the disease and reproduce tin? rmfierhi 
iiiorhl. lu liospitals where the typhus paticaiis are not sutlieiontly 
isolatcil, patients <*onvaleseing from other disoasis are found to be 
parti<‘ularly liable to the <lisease. 

Chronic or Acute Diseases.- — In the same way, a still existing 
olironic or siiliaente condition that has led to a marketl disturbance of 
the nutrition will increase tlu* liability to the disease', fndivhluals suf- 
fering from chronic or subacute gtislro-inti*stinal catarrh an<l nervous 
dyspepsia a|)|)oar to be particularly susceptible. Iv\perien(‘ed physicians 
tell us how, <luring gn^at e|>idemics, individuals who nj) to that time 
appeared to Ik; comparatively immune, may Ix^ attacked if they become 
rcdiiccHl by digestive <listurban(*('s ainl are then exposeil to the infection. 
Patients siitfering from chronic nervous diseases, es|)oeially when they 
are aiu'inic or cimu'iated, also appenr to be very easily infeided. 

Of the inilnenecj of circulatory and renal diseases, nothing appears 
to 1)(^ known, nor have I any reliable observations to olfer in this 
respect. 

1'he relation of typhus fever to chronic pnlmonary disease, especially 
to tul)er<*nlosIs, has given rise to some ditlerein'cs of ojiinion. 1 rannot 
uiiderstan<l how some 4»f {\\v. prominent older physicians, such js 
Ilildeiibrand, can speak of llu* relativi* immunity of such j>atients, and 
J must agree with Murchison in taking the opposite stand. Among my 
patients I had a large number whose apices were not entirely sound ; 
•^•»d it ii is admitted that tiiherenlosis not infrequently eomjdieates or 
ty pirns fever, it cannot well lx* deTiie<l that at least a large pro- 
P‘»rlion of these piiti(*nts had a latent tiiherenlosis at the time they were 
bifiM^ted with ty])lins. 

t hronio Intoxications, such as lead-fxiisoning, ami jiarlieularly the 
of aleoliol, act as distinct pmlis|)osing factors. 

1 lie effwt of the poison of typhus fever on jiatieuts suffering from 
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Other acnitc infectious disease, especially during the febrile stage, lia.s noj 
as yet been discussed in the literature. * 

In regard to variola and typhoid fever, I think I have addiiTOl 
strong j)rools that they ofter a marktH.! resistance to the entraiKH* of the 
germs of other acute infectious diseases, at least during the febrile stn^'c 
and that this immunity only diminishes with the beginning of deli r- 
vcsecnce and docs not disappear until the fever has entirely siihsidc^l 
But wc know nothing of the behavior of typhus fever in this respo, t 
except in connection with rceiirn'iit fever. Patients suff(*ring from llu; 
latter disease are, according to my observation, as well as aeconling to 
other authors, very susceptible even during the tebrile stage. 

r saw an instructive case of this kind tinring the cpideim(M)f bSTliin 
the lazaretto at Moahit. It was that of a young man, twenty-three vears nf 
age, in whose hlood the spirilla had been toiiml on the last day of tiie rhinl 
relapse. On the following day the patient Inid a severe chill and his Um- 
j)erainre began to rise; flic fever eonliiuicd high, and on tin* fcMirth <iav a 
characteristic* and very ahninlanl typhus fever rash made its app(‘araiiVe. 
The attack was mild and very sliort, the fever having entirely disappeaml 
on the eleventh day fsee Fig. 57). 

Xetnlless to say, experienc<\s such as tlM‘S(‘ do not justify similar 
argmnents in regard to other ink‘etious dis(‘ases. 

Occupation and social conditions can influence the liahility r(^ 
typhus fever only in so far as tluy determine the |)hysi(^al predisposing 
fa(*tors that have lieen referred to, or as they involve an nnnsnal 
exposure to the infection. Both these conditions arc present in the 
]xn»rcr classics. .Vmong the b<*ttcr classes tiu* cjiK'stion oi’ exposure is, 
of course, more important than constitutional cemditions, which arc 
unfavorable only as the result of acei<lent or oeenpation. 

Some Knglisli authors claim for special oreii|)atioiis a certain <legree 
of protection against typhus. They mention in this respect tanners. 
Workers in fat, ean<llemakers, and butchers. In attributing th(*ir rela- 
tiv<* immunity to the fact that they are more or less constantly handling 
putrid material, (rrie^^singer nnconseiously iiudincs toward the miasmatic 
theory of typhus fever, whi(rh lu; has himself (‘Isewhere I'efnted. 

For my part I have s(*<*n as many eases of the disease among 
butchers as among other workmen. It is true* that during onr epidemic 
the individuals belonging to this trade Nven* most of them vagabonds. 
But even if it should be fiiiind that buteliers arc less liable than other 
workmen, a fact which, as I have said, T do not consider proNfik 
the most natural explanation is that they arc unquestionably bctici 
noiirishal. 
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SEASON AND METEOROLOGIC CONDITIONS. 

Anioug gtuioml ctiologie factors the seasoii and metcorologic eoiidi- 
lions arc to be iiK'iitionod. Tliey exert very little infliuince on tv})hus 
iever, which, therelbiv, diffei*s in this respect from other discuses. In 
jiict, it would ai)peiir that the development and invasion of the inciting 
cause are in no wise moelifieel by such external (jmiditions. 

It has been observf*d, however, tluit the disease is more prevalent 
(luring the colder season, most of the epidemics having reachal their 
height in the e^irly months of the yi^r, — that is, in the latter half of 
the winter or the early s|>ring, — ^tmd subsided ag.iin during the summer. 
J>iit this can be explaiin?<l in anoth(*r way. During th(? cold season all 
the factors infliuuieing individual disposition and transmission of the 
poison, such as want of emplovnumt, poverty, and over4*rowding in 
hadlv ventilated houses, are rmich more motive. With the coming of 
Miiimner the poorer ])ortion of tlie p)pnlation natnndly tends to sc'utter, 
work iH'comes more plentitnl, and the conditions of lift* are accordingly 
im|u*ovi‘(l. 

Il has always been ohsorveil in the larger (*ities. notably in lierlin, that 
iIk; <lisease rapidly disapjiears among the wandering, houseless j)ortion of tlie 
iiiliahilants as soon as tluiv ))egin to sleep in the open air instead of secdcing 
tilt* sludter of “pens'’ and asyliinis. 

GENERAL MANIFESTATIONS OF THE DISEASE. 

Sporadic Cases. — Endemics and Epidemics. — ^The e tiology 

of typhus ll'ver is in many respects pfHrnliar, and this alone lends to the 
disi*aso a. «Hslinet ehar.u*t(*r of its own, especially as ngards its outbreak 
and the manner of its spread. A number of features that distinguish it 
shjirply Irom typhoid fever and giv4.* to it a markiHl resmnblance to the 
ai nte exanihematu eonld lx* mentioned. The development and exten- 
t-ion of the disease d('])ends ehitdiy on the iVdIowing factors : 

Indivhlnal predisposition, which is pnietically the? sann* for both 
H'xes and all ages ; the immunity acipdrixl by one attack, which in the 
case of most indivi<lnals p<»rsists thmngiiont life ; the great ease with 
'vliu‘h the poison is carriixl thnnigh the air ; its virulence and |HM*sist- 
rneo whenever ventilation is d(»fe<*tive ; and, finally, the fa<*.t that the 
dis(‘;is(? is constantly i>resont in but few <H>nntries of the earth and is 
only oceusionally carric'd to others. 

fhis explains why in countries wher(‘ typhus fewer is emlomic, and 
di(‘ population is ])i’ji(!tica11y satunited with tlu^ ])oison of the disease, it 
IS only relatively endemic or sj>or.idie., becoming distinctly epidemic 
when a large iinmber of pi*t*disj)os(Hl individuals have had time to 
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collect. It never fails to assume alarming proportions when it is csirvi(‘<| 
to a region where it is not eiulemic and where the entire lM)pulatirm 
Ls aceonlingly pmlisj>ostHl to it; or when, on the other hand, 
nnmhers of predis[)osed individuals (H.>nie into countries where the 
poison is coiistaiitly pi*es(.‘nt, as occurs in time of war or in gn-at 
migra to rv inoven len ts. 

Tliat the presence of the poison is an absolutely essential factor 
under such circaimstaiuies ^was shown by the Franeo-Prussian war. 
Altluaigh the world has never swn the mobilization of gre-iiter masses 
of men than occurred at that time, typhus fever did not <levelop, while 
ty[)hoid fever and dysentery, which have an entirely cliflerent etiologv, 
claimed iniiumend)le vieJims. The wide distribution of typhoid fever 
is one of its chief points of distinetion from ty[)hiis fever. I'luis, while 
typhoiil fever oeeiirs sporadi(‘ally, or, at J(*ast, among a relatively small 
number of patients, and be<*omes (^pidemii* only when the amoimt of the 
infective material is accidentally increjisnl in rivers and water-systems, 
typhus fever is scanrely ever confined to single cases or lioiise epidemh s, 
and then only under sj)0(‘ial eirenmstanees. It regularly assumes the 
form of a tr<*m(‘ndous o|)idemic whenever the? coiitagium invades a |)opii- 
lation that is not prote<'tod by constant exposure and that lives ami<l 
bad social and hygienic conditions. 

Kpitotne. — ^Our discus'^ion of the etiology may be epitomized in 
the folh)\ving (•onelusions : 

Although the cause; of typhus fever has not as yet be(;n detei*mincHl, 
it is certain that the disease does not arise spontaneously, and tliai its 
development and distribution (h^pemd on the action of a specific (>ause 
that is product^I only in the boily of an individual affwjtcd with the 
disejiso, and that Is transmitted by liiiii cither directly or indirectly to 
other predisposed individuals. 

The dis[K>sition to the disease is universal. Other things being 
equal, all ages, ex<*e|)ting infancy, and !K)tli sexes are (Hjually attacked. 

The amdition ol’the individual, especially a depraved stab* of nutri- 
tion and loss of vital cnc*rgy <hie to the elfeets of poverty, hnng<;r, an<l 
disoa.se, exerts an enormous influence on the disjiosition. T yphus le\n 
is the iliseasc of poverty-stricken and suffering humanity, and it ah'aj^ 
follows in the wake of war and misery. 

TTie great majority of individiiuls acquire imninnity by one attiuk 
of the disease. 

The way in which the germs leave the body of the individual h* 
whom they are produced, and the j>ort of entry by which tlicy 
access to the body, arc not kndwn ; it is probable that the respiratoij 
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external .skin play the most important r6le in tins 

r, spec;t. 

'riie germs of the discjise are most ])Ientifiil in the immediate neigh- 
l)i>rhood of* tlie patient, and they are earriwl l)y dust. 

They attach them.selves with great tonaeity to tlie various objects 
that come into direct conta<,*t with the patient or that have been expo.sed 
til the .surronmiing air. In this way the di.'^ea.se may remain dormant 
ihr a long jMiriod of tinu^ and may bc! carried to distant places entirely 
tree from tluj <lisea.se, eirenmstances that lend color tf) the former theory 
of sponkini'ous d('velopm<^nt. 

IMenty of iresli air and goo<I ventilation (‘xert aji iin(h»iil)ted infln- 
oiae in nistrieting th<; spread of the disease. ( Vaiversely, also, the 
vitality of tlu^ gcaaiis inerea.'^es in direct jn-oportion to ovenfrowding and 
inadequate* ventilation. ^ 

The germs do not app(*ar to be carried by liquid media, Ic'ji.st of all by 
water; nor do th(*y a]>])ear to resale in the soil or to have anv (*s])ecial 
n?lati<)Ms with it, as was formerly erroneously lx *lieved of tv]>hoid giTins. 

The sum total of etiologie fac?toi*s (*asily explains the great ea.se with 
wliicrh the disea.se spr<*ads and its pe<*uliar tend(*ncv to appear in epi- 
•leiMi(*.‘<. It also (‘xplains why tin* di.<eji.se, when importenj into regions 
wheie it is not epidomi<', first attacks the poorer portions of the pt)pnla- 
ii<»n an<l spends its greatest fon?e among them, and, if it spreads to 
ih(‘ better cla.s.ses at all, doe.s so only in severe epidemics and when the 
ili’^ease is at its highe.st. 



PATHOLOGY. 

GENERAL FEATURES. 

THE STAGE OF INCUBATION. 

Like th(^ other acute iiifeetioii.s cli\soases, typhus fever has a stu^e of 
iiiciihatioM — that is to say, a pericwl iutt‘rveuiu^ hetween the eifeclivo 
inoculation of the patient and the true heginninjr of tluj tlisease. 

Ill tlic ijfi-eat Tuajority of t\ases the patients are entirc*ly free from 
symptoms <lurin;^ this period. Only o(‘easionally do they complnin of 
indefinite symptoms, such as lieadaelie, verti«^», |>ain in the liaek, loxs 
of apjietite, fatigue, or depression. In a few iustanc(‘s i‘oryza aial enti- 
jiiuctival catarrh have lu'cu noticed. In the cas(» of two individuals 
who became infected in the hospital, un<Icr niy personal oliservalion, 
there was very .‘flight fever, with practically normal ilaily variations. 

The length of the iwriod of incubation varies, owing to muik* caii.'^es 
not a.s yet very well known. I agree with most authors in i‘onsidcring 
the usual «lnration to be from eight to twelve*, at most foiirte**!!, days; 
but a duration of from flair to sevi*ii days has repeatedly been obsiTved. 
On the other hand, an incubation stage* (»f three w(*cks’ duration should 
always be regardcKl with suspicion. 

A few ease.s have been re}M>rteil in ihe literature liy reliable aullior.^ 
(Murchison, ( Jerhanl ), in which the inciihaliun was saiil to have lasted diilv 
a day or hut a few hours, ’ 'fhe shortest fH:*riod in niy experience was four 
<lays. This was in a man, forty yeai>? of age, coining from a locality ali.-s*- 
lately above suspicion, wlio had laki*n part in certain l*estivitics at a ])iihlic 
house where he had been a stranger. Four days later ho was attacked by 
the first inanifestation of the ilisoase. Inunediatc*!}’ alter the festivities 
referred to, the innkeeiier, his wife, one cliild, and several regular patrons of 
the place devclojM^fl typhus fever and were admitted to the lazaretto. 

The sta.tomonts of some of the older writers ( Hayarth, JJarallicr and 
Cheyne, Bankroft ) in regard to cases in which the iiicuhation jieriod lastcil 
from one and a lialf to six months arc due unquestionably to errors of 
observation or diagnosis. 

THE SUBSEQUENT COURSE OF THE DISEASE. 

The 8ub.scqu(^Jit course of the disease may best be described bv 
giving tile history of a .severe, well-developed ease in a healthy adult, 
ending in re<*<»verv. 

Unlike typhoid fever, but .similar to the acute exanthemata, sj)ottc<l 
fever presents ii remarkable uniformity in its chief manifestations, iu it.s 
.^>00 
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(Ifciititioii, and in tlie course and mode of its tcrinination. In all large 
cpideinitis not niark<,*dly niodiiied bv external conditions, especially social 
ones, the characteristic pi(?tiirc is the same in its main foitures. A.,com- 
purison of the disease as we know it t4)-day with the descri])tions of 
elder authors shows that it has not changcnl in any i?ssential })arti(rular 
in tlic course of time. 

Th(i onset ol‘ the disease is almost always abrupt. Tin; f(»vci* is 
ushered in by one or two distinct chills, or, more rarely, by chilly 
si iisations lasting for several hours or an entire day. This in most 
cases emls the true initial stage of the <lisease. Jn coiisc^quence of the 
sudden, violent onset and the rapid rise of ti'inperature with chills, the 
pulieiits are very much prostrated from tin* outset. Most of them are 
<|uite unable to work, and take to their beds on the first day ; Avhile 
even those who possciss a great msistance usually give up on the 
seeond or third day ; constHpiently, nuKlical tri^:itment is sought much 
curlier than is usually tlu* cjise in typhoid fever. 

The chill is eitluT a<HXHnpani(Ml or followe<l immediately by nausea, 
vomiting, a sense of pressure in (he epigjistrium, and pain in the back, 
lh(? patient from tlie very beginning lying passiv(*ly in IhmI in the dorsal 
position. The fa<'e is feverish arul rnl, presenting a peculiar edema ; 
tli(‘ eonjunelivje are usually very tnueh (‘ongestcHl, and secrete copiously. 
The nuuH)us nuMiibnine of the nose and palate in many cas(*s beconu's 
boggy and r(?ddene<l as early as the evening of the first day, and the 
patients comj>lain of a feeling of dryness and serat(diing in the thn>at, 
or even of marki^l dysphagia. While the muul is usually (dear exi*(‘pt 
for a slight de|)ression and apathy during the daytime, marked disturb- 
unces of the stMisorium begin to show theniselvc^s toward (‘veiling or 
dll ring the night. The pati(‘nts begin to lose interest in tludr surround- 
ings, cjisily drop the thivad of a ('onversiition, and, if left aloia?, have 
disturbing dre;nns and hdk in their sle(*p. 

After the (diills and tla^ nausea and vomiting hav(? sul)sid(?d the 
iovir rapidly rises, and a dull, thmbbing, sometimes viol(‘nt and 
stabbing headache, vertigo, and tinnitus aurium IxH^oine prominent 
s.vniptoms. Home individuals suffer from violent pain in the sacral 
»‘rgion and eannot n^st easily in any position, while others (‘oinjilain of 
(curing and dragging pains along the large nerve-tninks, (‘sp(‘cially in 
die legs, or of hyper(‘sth«\sia in the finger-tips, toes, and soles of the 
h‘ct.. pjiiji in the joints is rarely pr(‘sent. 

The tongue is tivinulons and dry, and lM‘f()re the end of the first 
twenty-four to thirty-six hours it has laxHime covered with a dirty, 
yellowish-brown exudate. The dryness of the other mucous membranes 
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btH'onics more markcnl, tiie sw«?lliiijr of the j)liarvnx and tonsils iucivasii^ 

. and the patients eomplain bitterly of a niginji^ thirst. 

The appetite is altogether lost. The abdomen is neitber swollen nor 
painful, execjpting in the epigiistrie region, which in many patients i.. 
ver}^ sensitive to the touch. In the beginning and during the eiuire fii^t 
weedv the bowels are usually eonstipaUHl ; rarely thens is diarrhea, 'fhe 
spleen, even at (his period^ is found by percussion and palpation to be 
distiiurtly enlarged, a feature that is ehai*aet(‘ristic of the disease and 
forms a useful diagnostic jK)int in the <liiter('ntiation from typhoul fever. 

Tlie ]>n)slralion increases so nipidly that most patients are barely able 
to sit ii[) during the first days of the fn‘st week ; but, notwitlistanding 
their lassitude, tliey toss about restlessly in bed, unable day or night to 
obtain n*fri*shing shx‘p. 

The fcver-clirvc* ililfers from that of typhoi«l fever in that it rises 
rapidly on the first few days, reaching a considerable* h(‘ight and 
exhibiting slight daily variations, which <lo not, as a rule, exceed half a 
degree*. It partakes of the chameter of a eoutimu*d feviu*, or, mon* 
rarely, of a continued remittent fever, and early attains an (‘vening 
tempcTature of 40° although in s(*v(tc cases and irrit 4 d)lc indi- 
viduals it may reach from 40.5° to 41°. The tem])eratur(^ rarely falls 
below in tlui morning. 

With the raj»id rise of t(*mpeniture there is a corresponding rapid, 
uninterrupted rise in the fre(juency of the pulse. Kven in vigorrms 
men the pulse usually n*aclKis TOO on the forenoon of the second <lay, 
and in the evening hours it rises to 110 or 120, while women and 
childnai show an ev('n gitater cxcihibility in this respecjt. I have nev(‘r 
seen, in the beginning of typhus fever, the dispro|K>ition between the 
pulse-rate and the tem]K*rature that is so valuable a diagnostic featiin' 
of typlan'd fever, and that is so fmpiently observed in young men with 
typhoid. 

The arteries in the beginning are soft and the pulse is normal in 
volume and tension. The dicrotism, charicteristie of typhoid fever, is 
absent during the fiAst days, and sometimcis later, in by far the greater 
number of cases. 

While the fever and oth(?r general disturbancxis are undergoing 
a mj)id and uninterruptal rise, there appears, between the third and 
the fifth day, or occasionally before that time, a phenomenon that^ is 
most chanicteristie of the dis(!ase ami often determines the diagnosih. 
This is the roseoloiis eruption. It apjiears at first in the form of pjdc- 
red, hyjxinanic patches, vaiying in size*. fn)m that of a ]>in-head to 
of a lentil, circular or oblong in sha{)e, and havitig ill-defined edges- 
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. When the rash develops uniformly, the patches aj)peiir first on tlie 
lower abdomen and on the (^hest and shoulders. Thenee they sprea<l 
:ifc once over the back and extremities down to the dorsal surfaces 
ol’ the hands and feet with such rapidity that the ultimate number 
of the patcjlies is usually r(ja(ihe<l within from fiirty-eight to seventy-two 
hours. The palms oi* tlie hands aii<l soles of the feet almost always 
(jscape, and by far in the greater number of eases the l!iee''as well, the 
last being simply very mueli ri^ddem?d and swollen, and often assuming 
an absolutely uncanny expression on a(;e.ount of tlai ri‘ddening and lu‘m- 
orrhagic injeetioii of the eonjuuctivic. 

Simultiirieously with the eruptkai of the roseola, or, in irritable indi- 
viduals, before it, a measle-likc rash makes its appearaiu^e, aftecrting 
with prcdilwtion the extcuisor surfiuH's of the forearms, the h?gs, chest, 
and abdomen. This lades before thci disappcjinincc of the typical 
eruption and leiives no tra(*-<^ 

During this ])eriod of the disejise, which is often designated the 
stadium e^anth(‘rnati<aim, many ])atients j>rescnt iiairked disturbances 
of consciousness, even during the daytime. Their movements become 
more abrupt, and they lose all interest in their surroundings. At first 
loud in their complaints, they b(H*oinc more and more subdued, and cesise 
to complain of vertigo, headache, or backache. 

The tongue now bccoriK^s covered with scales and is marked with 
lissiires that bleed easily. If, as happens in some cases, the cutting 
separates, the tongue appears unusually thin and pointed, and its sur- 
fa(^e shines as if it were laetjuered. M«in while the cjitarrhal symptoms 
in the pharyngeal structures and in the larynx have increastil. There 
is hoarseness or even aphonia ; the presence of a short, dry cough shows 
I hat the bronchi are also involved. This is conliriTied by auscultition, 
which reveals crepitant and subcivpihint rAles over the entire ext(?nt of 
the lungs. 

Th(^ (omplete development of the eruption usually marks the zenitli 
of the disease. The fever by this tinu* has reached its height and 
r(‘iiiains stationary for a vaiyiiig periiKl of time, the tempcmture-curve 
nsiially presenting the character of a coutiiuu^d remittent fever. The 
apathy and somnolence tliat mark(?d tin? Inginning of the discsise arc 
now often replaced by violent excfitemeiit. The |>atient is (juite uncon- 
f^cious, and finds no rest by night or l)v day. Some talk, work, or 
tiV'sticulate in their dreams, (uther n^viewing former jKwicKls of their 
lives or imitating their usual oecupations. Others beeome violently 
cxcIUhI by visual or aural hallucinations. They imagine they are being 
pursued and threatened with |)ersonal violeneci ; they ery out and defend 
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tlu‘ius(‘lves ; they jump out of* l>(*d and try to c.seape from their tortures hv 
flight or l)y attacking their attendants. Typhus fever patients in 
stage of tlie dis<*ase are ineoniparcdfly more difficult to manage than any 
others, and the Avork in a well-fillcHl ward is about as exciting aiiil 
exliausting an experiiau^e as doctors or nurses are likely to meet with in 
the excrcaso of tlu*ir profession. 

During this time — usually on the second or thii'd day aftiM* its 
appejirsince — the roswila eruption, whieli was at first a pure liypercinia 
undergoes a pecailiar tnuisformation. A certain proportion of tlie 
s{X)ts, varying in number in different eases, assume a petci*hial Ivpr, 
small henion-hages appearing in the center of the patches or spreailinu* to 
the periphery and eventually occupying the entire site of the (‘nij)tioii. 
The i-ostM^he, which at first were pale and indistinct, now Ihtohu^ 
more pronouiu'CHl. They be(H)nie eoppcr-colored, with livid centers, or 
the entire spot may assume a <liii:y, bluish-red a|)pi‘arance. In du* 
severt*st ty|x* of the <lisease most of the k'sitms undcTgo this transforma- 
tion ; and wlu‘n, in addition, eutam^ous or extensive* subcutam'ous hcin- 
orrhages make their appeamnee, the skin may assume a many-culorcd 
dusky a|)pearance that is positively terrifying. 

During the* first half of the s<*c<»nd wwk — sometimes a. little <‘arlicr, 
sometimes a little later — the elinical pic^ture, as a whoh^, has usually 
reacho<i its highest developmefit. The |>atients are at this time extremely 
weak and jirosti’ated, absolutely apatheti(\, ami cut off* from the external 
world. The ho;iring is jiractically lost, the sp<'ech is mumbling and 
unintelligible, ami the eyes are staring; with mouth wi<le ojxm ainl 
hanging, tremulous jaw, the |>ati(Mit lies in ImmI picking at the b(‘d- 
clothes, with snbsultus tendinurn and carphology. 

The wild gestures and the shouting, tossing, ami struggling cease, 
and in their place we have a condition of stu|>or, or, in extreme. <*ases, a 
true coma-vigil. All desire for food or drink is gone, swallowing is 
difficult, and the urine and fe<?(;s are discharged involuntarily. At this 
time thcTO is fnHjuently diarrhcji. 

Meanwhilcj tin; fever still <xintinui?s at its original height, 'fhe 
pulse is more fr(i(]iu*nt and much smaller and weaker ; occasionally it 
may be intermittent and irregidar. As a result of tluj long continuance 
of the hyperpyrexia and the further extension of the bronchitis, the res- 
pirations ar(» acjcelonited, sn|XTfieial, and labored. In grave cases an 
examination of the ehest at this time Avill sliow eitlier a simple hyixisiatic 
condition, a h)l.>nlar pneumonia, or an extensive? inflammatory hyjK)static 
consolidation of one or both I(»wer lobes. 

Taken all together, the clinical picture is worse than anything that 
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<.;m 1)C imagined in a(iute inreetions disesises. But recovery is })osrtil)lc, 
liven when the disease has n^aehed tliis extreme stagc\ Fortunately for 
the patients, it is a sharj)ly self-limited affection that runs a <?crtain 
course and fi'om which rcKJovoiy i*s jH)Ssible even in the severest cases, 
providing the pliysician caw manage to sustain his patient during the 
ihw <]ays that must elapse hetweem the time of severest intoxiwition and 
I he crisis. 

In modcRitely severe (‘ases, and in severe, um'omplit^ated cases ending 
in recovery, the? f(?ver usually begins to fall betw(?('n tlie tenth and 
tlic twelfth day of the diseas(\ It may eontitnie to the fourteenth day, 
but it rarely lasts longer than this. With the fall of tompeniture most 
of the other symptoms begin to subside. The temperature-enrve up to 
this time maintains tlui ehara<'ter of a continued remittent fever. In a 
tiiw cas(\s there may occur, one or two days bel'orc^ the crisis, a so-called 
perfubafin rritiat, or very luarkiMl variation in the tem|)erature, the 
nature of wdiich will be discussed in (h‘tail in anotlier place. 

In the great majority of (»ases the f(^vc;r tails by lysis, witli a step- 
like (Mirve, ratlujr than by crisis, with a rapid, continuous de(ervesccn<»c. 
In otlujr cases, however, the fall is so abrupt that the normal tempem- 
liire is reacluHl within forly-('ight hours, or at most after tliree days. 
A defervescence lasting five days and over, with marked intermission or 
irregularity in the curve, is comparatively rare, and should suggest a 
careful examination for ])ossible complications. 

T\iii beginning of d(;fervescenee is marked by an improvement in the 
])ulse. At first soft, small, and of low tension, it decr(»ases in frecpiency, 
as a rul(', in tlireert proportion to the fall of the lernperaturi*, so that 
(luring the fii'st afebrile days it registers between 80 and 100, but does 
not fall (piitc to tlu^ physiologic rate. 

The return to the normal frequency is gradual. As late as the 
i()urtcenth day, or even later in very severe? (*ases, there may be marked 
variations in the jnilse-rate after the slightest physical or mental dis- 
turbance, which, under normal coiiditifms, would have no etfcct. As in 
other acute infections diseases, the j)eriod of defervescence is frcnpiently 
followed by brady(?ardia, which may last for from several days to a 
W(?(‘k, the exact nature and cause of which have not been siitisfactorily 
explainal. 

The enlargement of the spleen, which is not present in all cases, 
cVen in the beginning, subsides with the commencement of the second 
w<‘ek, wh(Mi it can no longer be determined l)y palpation. A ])crsistence 
ol the enlargement until the peri(^d of ilefervcsccnce is so rare that it 
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sugge.sts tlio presence of oomplieatioiis or of a spkjiiie tumor due to 
«ome ('siiise existing before the onset of typhus fever. 

^Tlie ehiiraeterisiie skin-lesions subside after the disease has reaehtfl 
its liighest point, and, with tlie exeeption of those; j)at(^lies tliat luivt* 
undergone petechial (‘hange, do not persist until the perio<l of 
eenee. Tlie ])eteehial lesiojis usually undc'rgo branny, ninjy slireildv 
desquamation, and, ai'ter the subsidenee of the f(!ver, they remain in 
small numbers a^s dirty4m>wn, livid, or yellowish-green s})ots. 

The skin during the h('ight of the febrile stage is hot and dry. As tla^ 
fever l)egiiis to lidl, however, it bewnies moist, and in many wises, 
especially when the fever has fallen by crisis or rapid lysis, there is 
profuse sweat i ng. 

With tile subsidc'iKJO of tlu; febrile symptoms the toiigiu' regains its 
moisture, the eoatcnl patches clear up, and the excoriations and lissures 
heal. The voice gsiins in strength and resonance, and the hoarseness, 
when due simply to catarrh or erosions in tlu; larynx, disappears ; not 
infrapieiitly, however, the laryngeal manifestations are quite severe and 
persist for some time or may even be incundile. 

Tlu; disturbances in the digestive apparatus, particularly the diarrhea, 
which is quih; fr(?quently pn;sent during tlu; second week, disap|)(*ar 
with the subsidence (»f the fever. Most ]>atients V(Ty soon show a 
good appetite, which, as will presently bt? scmmi, it is quite safe to gratify 
Avitli a com|xiRitively libenil diet. 

If, as usually happens in uncomplicated (!ascs, even licfore the f(‘vcr 
has entirely tlisappeared, tlie evening ris(; of temperature becomes less 
marked and the patient gets a little uninterrupted sleep, lie may in a 
surprisingly bricT time rccovcT from a disease that shortly lu^lbre had 
been tlu; cause of* the greatest anxiety, not to say the dc;sj>air, on the part 
()f his attendants. 

Barring complications and sequels, the duration of which cannot he 
foreseen, tlu; end of defer\"es(x*nec is reached in the gn;at majority of cast‘s 
within from twelve to seventeen days, and tlu; patient enters upon the 
lieriod of eonvales(»en(re. In not a few moderately severe, mild, and 
abortive forms of the disease the febrile periew] is eiuled much earii(;r. 
Cases that at the onset were quite severe may reach tlu; stage of defer- 
vcseeiicc in from vsix to ten days ; Avbile the milder and abortive cases 
may terminate favorably as early as the third or the fifth <kiy. 

When death is eaus(;d simply by the severity of the disease — that is 
to say, by the toxie effect on the vital orgsins — it oecui’S usually in the 
middle or second half of the second wi^k, A fatal termination befoie 
the ninth day, or as early as the fifth or sixth day, o(!curs only in the 
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most severe forms of the disease or in individuals with little resisting 
j)r)wer. Very few unconiplicxitcd, fatal eases last longer than the second 
week. 

As in all infectious diseases, eomplie^itions and setjnel.s may ])rolong 
ih<‘ morbid process iii(lefniit(*ly, ami eventually lead to a lethal terniiiia- 
tion. 

MORBID ANATOMY* 

THE EXTERNAL FINDINGS. 

With the except i«in of the not very numerous eases in which the 
skin of the (‘adaver shows pronoiineed traces of the characteristic, erup- 
tion, little that is pecMiliar is found at the autopsy. The chief findings 
arc such as are always observed in acute infec^tious diseases, and a diag- 
nosis at the autopsy-table CiUi at best only be made by exclusion. 

Owing to the brief duration of the disease, typhus fi^ver cadavers 
exhibit very little emaciation. Rigor mortis is oftiMi slight, and lasts 
but a sliort tinui. Livid s|X)ts appear early and in great profusion, 
and, as in many other infectioiLS diseases (styptic processes, typhoid 
f(iV(»r), dee‘omj)osition begins early, even in (‘ool w'eather. 

If death occurred whih; the eruption was present, greenish-yellow 
or livid, dimly outlined patches, interspersed with petechim and larger 
hemorrhagic areas, may still be seen. Bmnny desquamation of the 
epidermis may also be observed, particularly when, as frequently hap- 
pens, sudamina were present. 

Ik'd-sores are usually absent, being found only when the i>atieut has 
died of (•omplications and scnpiels lasting some time. In a fi'w (*ases 
phlegmonous pn)ccss(js or circiimscribeil areas of cutaneous gfingrcnc are 
pres<int on the fingers, toes, cars, and tip of the nose. 

The muscles, which, like the fat, are not diminisluxl in volume, 
api)ear red and dry, and on scHition often have a dull sheen. Certain 
muscles, especially the recti and the muscles of the* thigh, octjasionally 
present ulcerations that, from the preseiw.^ of fresh hemorrhages, arc* 
.'^een to have bct'ii })r()duci’d during life. Under the microscope the 
muscles present the changes described by Zenker in typhoid feveu* : 
>'imple atrophy of the fasciculi, \vith granular and fatty degeneration ; 
•uore rarely, waxy degeneration omirs, whir;h, when present, is less 
extensive than in typhoid, thus |X)ssibly affording an explanation why 
the peculiar linear or macular changes producing the fish-flesh ” 
■’pp^ii’uncc* so frequently found in typhoid fever cadavers arc almost 
^'uustiintly absent in typhus fever. 

The bones and joints do not appear to have b(*en carefully invest!- 
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gjitcil in typhus fever, and 1 myself have no j)ersonal observations to 
offer on tin’s point. 

THE CHANGES IN THE RESPIRATORY ORGANS, 

The respiratory orpins frc(|uently, if not regularly, present changes 
of various kinds. 

The changes in the upper air-passag(*s, which are so freipient and 
which in many ejiideniies cxh.'iid to the d(‘i»[)er iM)rtions, have alroadv 
been referral to in dc^scribing the geiu*ral elini(*al picture. 

Swelling, maeenition, and congestion of the mucous membrane of 
the nose, j)liarynx, and larynx are among the typi<tal findings. In 
addition to these, we often find su]Ha*fieial erosions of the imu'ons nieni- 
brane and moderate inflammatory eidargenuMit of the tonsils. On ilu* 
other haml, di[)htherie changes in the pharyngeal structures, with the 
prodiKJtion of deep ulcers, arc! distiiu'tly mor(» rare. In a lew <*ases I 
have seen an extensive diphtlu'rie membrane in the larynx, extending as 
far as the trachea and the largt^r bnmehi. 

In rcpt)rt>s of many epid(‘inics we find mention of extensive* sup- 
puration of the pharynx and of severe laryngeal alfecrtions, conditions 
practically absent in other (*j)idemics ((Jriessinger, Murchison). My 
personal observations were of a very rinfavorabh* (Jiaraeter. In almost 
4 per o(‘nt. of the cas(*s coming to autopsy I found intense laryngeal 
disease?, consisting in marked r(‘<ldening and swelling of the mucous 
membrane, with alcina and erosions or fissures, the last particularly 
on the posterior wall, on the epiglottis, and on the ventricular bands. 
Associatal with these clianges I observal iv[)entedly tlu* presence of 
perichondritis, which in every instana? was amiined exclusively to tlu* 
aiy-tenoid cartilage. The condition ap|Mr.u*s to lx? g(‘n(‘r.dly unilateral, 
and it almost always leads to na*rosis of the alladal cartilage, which, 
being in imnu?diatc contact with the deeper layers, is constantly bathed 
by the pus. contaiiial in the iM>eket formed by the mua)us menibnuu*. 
Wcichsclbaum reports similar findings in c?onna!tion with the ])iirulent 
changes of the pharynx and larynx. Comj)aring these changes with 
those ol)sen-ed in the same ])ai’t>s in typhoid fever, one is struck by an 
extniord inary resemblance, pointing to similar causes in the two proc- 
esses, which iincpiestionably are not s|HKdfic. In the d(?e|K?r air-])assagcs 
the most constant findings consist in a <!atarrhal (?onditi*)n of the trachea 
and bron(*hi, involving usually their fim*st ramifications, a condition that 
shoidd be regard(!d as part of the disease itself rither than as a compli- 
cation. The mucous membrane is intensely red, and covcral with a 
moderate ainuiint of tc])ucious secretion ; occasionally it is the scat ot 
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iicmorrhages, rarely bii’ge in extent, oeeurring particularly in cases where 
.similar changes are found in other mucous and serous nieinbranes. In 
\ cadavers in which the laryiig(?al niu<‘ous nionibrane presented a dipli- 
iheric exudate the same condition was found throughout the entire 
bronchial tree, including its finest rainificMitions. 

This diffuse bronchitis is closely relate<l to the ahdectasis and lobu- 
lar pneumonia which are quite fretpiently found. Hypostatic conges- 
tion of the lower lol)es was found in almost all the bodies examined. 
Occasionally there were found infarcts. 

The frequency of lobar pneumonia varies in the different epidemics 
anti in dRIerent localities. While Murc.hisoii and the older Knglish 
writers regar<l it as a rare occurrence, and some of the ])roininent 
younger French physicians (I'hoiiiot, Xclter) do not even describe it, 
we in Berlin found lobar puciiinonia of one or several lobes as the 
immediate (iaiise of <leath in 15 per cent, of all our tvpluis fever 
(•jidavcrs. The iuRltration was exeeiMlingly <lense, and the coh.)r on 
section was a grayish yellow «)r an unusually bright yt»llow, closely 
res(‘mbling the ap[)oarauce g(*nerally s<xai in fibrinous pneunitmia. It 
remains for later baeteriologuj investigjitions to show whether the simi- 
larity in the a|)p(^aram*es d(‘pends on a similarity of cause, in which 
case lobar pneuinonia must be consider'd as a true complication. 

We may mention in jiassing that pneumonias evidently similar in 
character have been in more rec^ei it times also observc'd in other lo(*alitics 
( Kni ken berg and Braunschweig, Hampelen and Riga). 

A few authors note th(^ transition of pneumonia into gangrene of the 
lungs, but I have never seen such a msult follow the form of pneumonia 
just described. Murchison, < Jriessingt'r, and otlu'rs do not appear to 
have seen many cases of gjiugrene. It is true that I have seen 5 cases 
r»f gangrene, but they were all due to perichondritis of the larynx, 
which was ex<jeedingly prevalent in the epidemic of 1879, and was 
present in every one of the cases mentioned. In each instanet* the 
necrotic Citrtilage was inimerscd in a |)ocket of fetid pus that had per- 
loratwl into the interior of the larynx, so that aspiration of the putrid 
mat(!rials must have? been inevitable. 

Kxcept for the fibrinous pleurisy regularly ])resent in pneumonia, fi*w 
changes wen^ observed in the pleuni ; the most frequent were ecchy- 
uioses and small cin*umscrib<Hl patches of fibrinous exudate. Serous 
oxudates are very rare, while empyema ami fi'tid effusions in connection 
'vith ))utrid changes in the lungs are somewhat more frequent. 
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THE CIRCULATORY ORGANS. 

There is almost always unilateral dilaUition of tlic Iietirt. In 
where thiath occurs relatively airly, the muscle is flabby, friable, dull, 
and (»f a yellowish hmI color, with occasionally reddish streaks and 
linear and j)unet;ite markings. We unquestionably have to deal with 
the form of infectious myocarditis that has recently been studied Uv 
the aid of modern microstH)pic technic in typhoid lever, scarlet lever, 
di})htheria, etc. 

In some of the older reports of autopsies the endocardium is olh^n 
described as dark red or livid in color. TIutc is no doubt that such 
changes are due to post-moi’tem imbibition. True inflarnmatort processes 
in the cndociirdium, esj)ccially in the? valves, are by common consent 
regarded as among the greatest curiosities in typhus fever. Pcricjarditis 
appears t4> be equally rare. I have never seen it. 

The cnniliti(»ii ol‘ the vascular system in typhus fev(‘r lias not boon 
the subjc*(‘t of much investigation. In tlie aorta and large arterial 
trunks I have Ibund isolated, apparently recent, peculiar ycliowisli 
patches. It is uncertain whether the circnrnserilxHl cutanefius gangrene 
described in a former paragraph is due to vascular changes ; and if it is, 
the character of these changes is unknown. 

The blood in a typhus fever cadaver is darker and more fluid than 
normal. Coagulation is distinctly less marked, and in the majorily of 
cases is not observed in the cavities of the heart. 

These findings tally with the .'Statements of older autliors in reganl 
to the character of the blood taken fmm the ]>aticnt during life. These 
authors emphasize the diminished coagulability and the softness and 
sohibilitv of the bloo<l-elot, Imm which, however, they draw conclusions 
that we are not <lispose<l tj) admit at the present time. 

THE DIGESTIVE ORGANS. 

In addition U) the above-mentioned changes in the pharynx, we may 
include among tlie alterations at the entrancx? of the <ligeslive tract 
O(?casional excoriations and fissures in the tongue, with maceration, 
hemorrhages, and cvxai nleeration of the gums., Older authors speak 
of the noma-lik(? d« 'gene rat ion of the mucous membrane of the month 
and <lieeks. Nothing of thi.s kind >vas noted in the more recent 

cpidonii(*.s. ^ . 

Tlic osopliagus is almost always intact, and tlic stomacli oxlnlnt'* 
no characteristic alhirsitiuns. Occasionally small hcmorrhagcjs arc found 
in the mucous mcnd)rano, and in rare cases Licerations (\ irchow) that 
during life had caused an admixture of blood with the stomach-con- 
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touts. In addition to cat^irrhal plicnoincna, the intestinal niiicoiis 
,jifiiil)raiic not rarely pi’esents eechymoses ; in other respects the iut(»s- 
liiial canal is almost always nornial. Inliltration or dogcnenitioii of 
layer’s patches and the solitary follicles is never found, and the ines- 
oiitcric glands are accordingly unchanged. Very oeeasionally 1 have 
observed slight prorniiieiKje and softening of the follicles in the lower 
|)orlion of the small intestine. The statements in the older literature in 
n^gard to the oeouiTeiKre of intestinal iih'ers, (*s|»eeially in the small 
intestine, betray an error in diagnosis. The ceases wiav iindoiil)te<lly 
“ ilcotyphiis (ty|)hoi<l fever), which, as we know in pra<*ti(M*, was not 
properly distinguished from typhus fever until long alter the diilerenee 
hetwecai the two ^liseases had been lirnily established on th(foi\.*tie 
grounds. 

When eechymoses ar<‘ present in the gjistric and intestinal iiiihmmis 
inemhrano, they are usually also found on the peritoneum, which in all 
otlu‘ 1 * respecjts is iinehangod. 

'ria; liver does not, as a rule, present any variations otluT than those* 
ol)served iti acute infectious disoiises generally, nam(‘ly, marked enlarge- 
ment, increased eonsisteney, hyperemia, or distinet signs of cloudy 
swelling. A fatty liver, which is said to occur frer|iiently (Kruken- 
horg), is not, in my expcrien(*e, a eomnion oecurnmec. 

THE SPLEEN. 

The splenic changes are not so constant as tlioy an* in typhoid fewer. 
When death occurs later in the disease tlmn usual, the enlargement of 
the splwn is not infn“([ueiitly ubsciit ; while, oti the other hand, when 
•l<>ath oc*eurs between the eighth ami the twelfth day or earlier, it is 
practically always present. The* stM^tion in su(»h eas(\s |)resents a dull 
wimyred, or occasionally dark-red, <*olor ; the markings are (*om|>letely 
hhirred and the pulp is soft, sometimes even semifluid or almost fluid. 
Ihcasiouallv we And in(an*ts, which in e.\trem(*lv m re eases mav lead 
to niptiin* (daejnot). 

Both the older and the more r(*<*ent authors agree that the occurrence of 
^^plenic enlargeiiuMil is niiicli less fnMjucnt and the degree of enlargement is 
much less in typhus thaiuiu typhoid fever. One of the most radical state- 
iii'Mits on this point i.s that of Bara I lier (epidemic in the prison of Toulon), 
'■‘ho found splenic enlarg(Mnent in only one-tliir<l of a total of Iflfl cases. 
tJm*hard found the enlargt*ment present also in only one-third, while Mnr- 
‘ Inson reports linding it in two-thir<ls of Ids autopsies. I myself investi- 
irated the spleen in 72 autopsies on tyjduis fever patients during the yeai-s 
and ]87fl. Taking 250 grams as the extreme for a normal spleen 
■llenly), 1. obtained the following resnlt.*^ : Not enlarged in 22 eases ; 250 
lo :{()0 grams in 15; 500 to 400 grams in Ifl; 400 to 500 grams in 10; 
'^00 to 600 grains in 2 ; 600 to 700 grams in 3 ; above 700 grains in 1 case. 
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This shows that when enlargement was present at all, a moderate . 
w^is the rule. The relation of the splenic enlargement to the duration of 
the disease in fatal cases has been referred to })reviously. It is illustrated in 
die following table of 68 of the foregoing cases, compiled by my assistant* 
Salomon : - - • « , 


J»l’llATION OF THK DlSFASE 


7 «lav.s 

8 ‘‘ 

a ‘■ 

]() “ 

11 '• 

“ 

li] “ 

1 1 *• 

Over 14 “ 

THE GENITO-URINARY ORGANS. 

Tlu* kidneys, as a rule, are m<Klerat;ely (‘nlarg(?(l, hyp(‘remi(*, nnd 
quite often in the condition of pronounced cloudy swelling. Acute 
iiepliritis, such as occurs in scarlet fever, is mentioned by most observer- 
as a eompanitivc'ly trecjuont eomjdieation. 

In ^loalut, in and we found, among 80 cadavers, 6 eases of 

pronounced recent ijarcnclivmatous nephritis. Three of thes(‘ casets \\» re 
tlescribed as liemorrlntgic nephritis, as they preseiil(‘d heinorrJiages in tlio 
kidney suKstance, in the mucous membrane of the pelvis, and in the upper 
portion of the ureters. 

Nothing else pe<*uliar to typhus hwer was strn in the remaining 
portions of tin; geiiito-uriiuirv tract and in the genitalia. Occasmnal 
changes in the ciuhuiudrium, suggesting prenutture hibor or abortimi, 
seem to show that typhus fever, like most oth(‘r infecti«>us diseases, is 
very likely to interrupt pngnaney. 

THE NERVOUS SYSTEM. 

The nervous system in tyjdins fever has r<x*eiv(*d little att(*ntion, 
notwithstanding tlie prominent part it plays in the symploinaloiogy. 
Ilyjieremia of the surface c»f the brain, edematons infdtratmn and 
opacity of tin* pia mater, and an increase in tbe^ ventricular lliii<l, wliidi, 
as a rule clear, may occasionally Ixvorac? lumiorrhagic, an* tlu? most 
important chang<*s noti(;ed with any regularity. True meningitis appears 
to Ix^ very rare, or at bust to fx?eur only in eortain epidernies. Pei- 
soiially, r have not nud with a ease of it at the auto|)sy-table. Ilain- 
pelen, on the otlau’ hand, mentions 4 eases of purid(uit meningitis in tlic 
cphlemic studied by him. 

Meningeal hcniorrhages are distinctly more fr(MpH>nt. l^vcay one 
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acquainted with the morbid jinatoiny will recall a few eases of circum- 
scribed meningeal hemorrhages, sometimes so cxt<*nsive as to (iovcr'aii 
ciitin? hemisphere. 

On the other hand, hemorrhagess into the brain-subshince are dis- 
tiiK^tly rare. The tissues of the brain are usually softer than noi’inal 
aiul exude a serous fluid. The thickening and whitish opacity of the 
pia matc'r and of tlie dura, which is c‘losely adherent to the cranium, 
and the increase? in the l\ie<?hionian lxxlii*s, an? inerdy signs of chninic 
alcoholism, so fr(!qiicnt in typhus fever ])ati(*nts. 

As U) the spinal cord, a few autliors have inenlioncd increase in the 
(juantitv of the spinal fluid. In regard to changes in the peripheral 
ncrv(»ns sy>tcm, nothing is known. 

SYMPTOMATOLOGY. 

Whereas the anatomic changes in typhus fever are quite indefinite 
and present so little that is characterista? that it is exce(?dingly difficult 
to make a diagnosis at the autopsy-tabh? without an accaimft? knowledge 
of the patient’s condition during life, the clinical course of the disease/ at 
k'ast in well-developed, severe or moderately s(?verc cas(?s, is so (?harac- 
tcristi(! that it may 1 m*. said to follow certain d(*finite laws. Such un- 
varying regulaiitv is found in but few other dis(*ases, t‘xcept possibly in 
the acute exanthemata. Although the cause of typhus fever, like that of 
the acute exanthemata, is still unknown to us, we may, neverthel(*.s.s, 
assume the existence of‘ a micro-organism, tin* cilccts of whose develop- 
ment and activity on the body of the indiviihial afta(*ked are so marked 
as far to outweigh in importance any of his (H)nstitutional or ac<juiriKl 
peculiarities. Indeed, these clfin’ts are much mon^ marked than is the 
case in many otIuT infectious dis(?ases, especially in typhoid fever. It is 
to this micro-organism that we attribute the regular mode of onset and 
ending of the disease, its well-d(?fiiuHl duration, the regularity with which 
ciM-tain symptoms, especially tlie eruption, a j)pcar and disappear, and the 
]>cculiar character of the tem|)eratnrc-curve. The latter is of su(?h vital 
iniportarujc in the diagnosis and prognosis of the disease that we acconl 

the first place in the following «lisciission. 

* *> 

THE TEMPERATURE. 

This was first snbject(?d to <?areful study by Wunderlich.' His results 
'Were later confirmed by Gricssingcr, Moors, and others. In the main, 
those original results obtained by Wuiiderlieli still hold good at the present 
‘lay. 

^ Arch. f. phy ami. lleilk.^ Bd. i., S. 177, and Das Verhalten dcr Eigemcdrme in 
^'^ankheiten^ Leipsic, 1870, 2. Aufl. 

33 
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The Temperature in the Beginning and I^ater Stages 

The fever is usherwl in by one, or j)ossii)ly wjveral, chills, more nirely 
by M vii},Mi(> sensation of eliilliness, ainl the temperature rises mpitHy 
that as early as the cvenitijf of the tirst day it may exceed and not 
nu-ely reatlics 40°, Afb'r a nuMlenite ix'inission of not mon; tlian half 
a dejrrce on the f<»lhm-in<r morninfr, the Umiperatnrc i-ontimies to l ise 
steadily, and on the evening of the siMMnul tlay go(!S beyond the jtoint 
rcai-hed on the preoixling day, registei'ing 40,6° and over. After 
another lapse of twenty-fonr hours, with a very slight morning remis- 
sion, it rettehes 41° and even higher. In most eases another rise is 
noted on the evening of the liiurth day (eornpare Fig. IS), 'rhis nijiid 
rise in the curve distinguishes typhus from typhoid tevt'r. A grjtdtial 


I»ny of the disease. 



riso in tlio ttMiiperatiire to its highest point, sncli ns occurs in the latter 
diswise, would he a ^reat exception, and cases of typhus are quilt* fre- 
quent in wliieli the lii^lu'st point is reached at the end of thirl: v-six, 
twenty-four, or even in a very lew liours (compai'C Fig. 57). During the 
second half of the first week the curve persists at the same lieight, with 
moderate morning remissions not exceeding 0.5°, or it continues to rise 
slowly until th(.* eighth day, so that in severe cases the therniomeler at 
this j)eriod may register 11 ° or over. The beliavior of the curve during 
the fu-st week of tlie dise^ase is so very peculiar as to bci of the highest 
diagnostic value. While, on the one hand, it rules out typhoid fever, 
th(.* diagnosis of any other of the exanthemata is equally improbable, as 
in noru! of these diseases, much as they resemble typhus fever in other 
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ivspecLs, do we have the same rise and uniformity of the temi)erature 
during the first wet'k of thd disease (Fig. *1^^). 

Most of the niodcu-ii aiitliors, evidently on \Vunde^lich^s authority, 
ni(‘ntion the oecJisional oceuri*en(*e of a eharaeteristie droj) in the teni- 
porature at the end of the first week, usually on the evening of the 
soviiuth day. They are ineliiiiMl even to aeeord it some diagnostic 
value. Tlicre can he no (juestion as to the fact, since it has been 
reported by a goodly number of reliable observers, but it is probal)le 
that the phenomenon does not apptvar with the same fre(jueney in every 
epidemic. Of the 440 cases in my hospital analyzed by Salomon, this 
tiMiiporary fall in the temperature was noticed in only .‘> ciises (Fig. 40). 



Knj. r.i.— I'eddlor, ciRhtocn y«ars oM. Mcwlcr- Fir.. fW. — AppwTitire, seventeen years old. 
severe case of typhns fever. Kemission on Moderately severe course. Marked preeritlcal 
Hit; evening of the seventh dny of the disease. variations in the curve. 


A few clinicians (Lchcrt) attach some value to the observ^ation that 
oven in severe cases the tempomtiirc-ciirvc presents marked irrognlari- 
lies as early iis the last days of tlie fii’st week, affecting particularly the 
‘lailv variations. This is, I believe, tnie of tlie milder cases ; but when 
the disease runs its full cxairse and the case is a grave one, the phenom- 
enon, in my experience, does not occur. On the contrary, the fever, 
which is of a (M>iitinu(>d remittent type in such eases, usually persists at 
the same height until the first days of the st^eond week, or there is a 
perceptible rcimission during the morning hours, while the evening 
teiripersitiire remains constantly Iiigh. 

After the tenth and eleventh days of the disease, sometimes as early 
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as tlic ninth, a marked e\X'ning remission begins to aj)|)ear (eompare 
Figs. 48 and 61), and tlie curve becomes distinctly more irregular ot'teii 
showing marked intermissions. In tlic severest cases, where th(i procr, 
iiosis is very bad, the lever continues high even during the last davs ol‘ 
the (se(X)nd) wtvk, and occasionally rises to great heights, in such 
cases the ominous phenomenon of caloi^ monlax is particularlv marked 

The beginning of defervescence in severe and moderately severe cases 
ending in recovery is noted at the end of the second, or, rari‘ly, <lming 
the first days of the third, week. I observed it. most frequently betw(*en 
the twelfth and the fifh'enth, and ex(‘eptionally on the sixteenth i)v 
the seventeenth, day of the disease. The permanent subsidence of lh(' 
temperature that follows in the great majority of cases is ocr*asionallv 
preceded by a period of from twenty-four to thirty-six hours (compaiv 
Fig. 50), during which there arc marke<l variations in the curve, with 
severe and very alarming <listurbances in the patient’s general condition. 

infrc<]nently there is an extreme rise of temperature, to the height 
of 41° or ev(Mi 4:2°, f'ollowed within from twc'lve to eightetm hours by 
a fall below th(j temperature of the preceding morning (compare Figs. IS 
ainl 61), whereupon the final tall by crisis or lysis usually occurs without 
any further interruption. '14ie older authors liave described this by lh<^ 
expressive term ^nrhirbaiio cnfkn (Fig. 51). 

A (contrary (jirceritical fall) bchavii»r of the curve is a distinetlv riwvv 
oceurreiice. Immediately preceiling the jierrnanent subsidence of the 
lever, the teinp(;rature suddenly falls to the normal or below it, and 
within tw<*lvc hours or less returns to or a litth* beyond its former 
height. Tliis .«io-ealled jiseudcKwisis ” is immediately followed l»y the 
final fall in the <*urve (Fig. 52), 

The Period of Defervescence. — The temjH*ratur(»-course during 
the stage of defervescence strikingly r(*calls what occurs during the 
initial sbigc. Tlie abruptness aiul rapidity with which the lover rises 
arc usually paralleled by the (M)mpl(»teness with w'hich the temperature 
falls to or below the normal within a fi^w h*)urs or days. It is not at 
all a rare o«*eurrence for the temp(»ratur(* to fall at one di*op, usually 
during the niglit, fnmi a corisideniblc height — ‘10° and above — to 4/ 
or even loss (Fig. 5M). More frtH|Uontly this fall is interrupted by a 
temporary rise in the curve, the tcmpemtiiro at first sinking to d8.o 
or .‘>8°, and then, toward evening, mounting 1° or 1.5° before its 
final return to the normal, where it then persists practically without 
intcrruj>tion. 

With almost equal frc(piency, instead of tliis single interruption, 
the fall of the tc‘mj)erature may present a step-like curve cxtenijing 
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,)vcr from three to four <lay.s (compare Fi}?. 61), while aii even more 
jfi-adual ending of tlio curve l)y distinct lysis is much ran-r (Fig. 54) 



Tlie tendency to raarl\<‘d intermission during the peritxl of defer- 
vescence, which is almost typical of typhoid fever, is very slight in 


J)ny of llio disease. l>ay of the diseasi*. 



f*’*' ;Vi. Man, thirty-one years old. Severe case Fio. r>a.--Mnn. niiudeen years old. Mnd- 

typhus fever. I'soudocrisis on the twelfth day cnitely severe en;;e of short tiuration. Dis- 
the disease. tinet fall hy crisis, prectal(‘<i by a pro- 

nonnciMl procrificnl ri.se. 


fi'vor. As wo luive soon, wo find only ocoasional cases (compare 
in which the final subsidence of the fever is preceded by a 
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period lii.sling two or three days, during which there are cousi<lorahle 
variations in the curve, with low morning and vciy^ high evening teui- 



Fig. 51.— FGrcinan, tWiMit. V -vigil t yours ultl. Onset severe; subsiMjiiont course mild and shorl, 
with a very proiriiolCMl period of deferveseeufo. 


penitum^. This ])hen(>iTienon has re<‘eive(l special attention fVoin JJosen- 
stcin, wlio appears to have ohserval it fre<piently. 


Day of Uic disease. 
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twentieth day. Soinetiincs, tlioii^li rarely, U!ieoniplie:ito<l eases reuuiin 
l(‘brile until the U^giiining or even the end of the fourth week. 

(/Uses that begin to re(H)ver before the end of the .seeond w<?ek 
ht'long to the milder forms of the diswise. The less(Miing of the dura- 
tion affeets ehiefly the fastigium, <luring whi(*h the txanperature may bci 
«|uito high. Cases arc not at all rare in wbieh there is an evening tem- 
[x nitnre of 10° or ev<‘n 1 1 ° C., persisting until the end of the lirst week, 
with a morning temperature of not mueh lower than 4(.)° (hig. 55). 
Others, again, present marked remissions and intermissions of the curve 
during the very lirst <lays, but evtm in such erases the evening temper- 
ature rises to a higher ])oint than is (‘ommonly obsiTved during the lirst 
week of typhoid fever. 

The initial stage also is fnxpiently abridged in the milder eases — 



Kn!. .ii;. - Wiiitor, yrars old. 

Mil<l OMSir with nrlntiv^'ly low tfinpmi- 
liirt*. Preoritical rise. 


iXiy of tin* ilisrnso. 



Fig. r>7.— Man, twenty -I hreo yi-ars old. Mihl case of 
typhus fin’cr followifijj hnnuMlialely upon an nttarlc 
of ro(Mirr(Mit fVvtir. Abrupt rise of tlu* toinpiTature 
without remission, iiiul i;rai1nal, stvp-likc <b!forv»*s- 
conon. 


more fretpiently, perha])s, than in the se.vtTc ones. Tlu' fever may 
attain its height in from twenty-four to thirty-six liours, (dther at one 
hound or with a single interruption. Among tin* eases that have come 
under my observation during the first days T liave never observed a 
gradiuil rise of the fever followed by an abortive course. On the other 
hand, the period of defervescence is more often protracted in mild cases 
than it is in severe ones, in which the course of the disease is not 
nhridged. In such mild <rases 1 have often observed a gradual, step-like 
hd^of the temperature, covering from five to eight days, down to or 
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even below the nomial (Fi}^. 57). The daily variations are iisiiallv 
ettnipamtively .slight. A toriiiiiiation of the fever by erisis, la.«ting not 
more than from twelve to eightwn hours, apja-ai-s, on the other hand to 
be no more fm|uent in mild than in .severe Ciises. 

Yeiy mild or distinet abortive forms of typhoid fever have not jts 
yet rwavcal very eareftd .study. My own observations, esi)eeiallv in 
rc>ganl to the (wur.se of the temperature, aro ineomj)lete. The aeeom- 
IKinying illustration (Fig. 58)— the history of the ease will be given 
later — shows that the temjxiraturc may ix'iWih a considerable height al’ter 
a raj)id initial ri.s(\ Ca.ses with very low ti'inperatimts, or pni<;tieally 
afebrile, such a.s the typhoid fever exjH'rt is so familiar with, I have 


Day (.f the disease. Hny .if Uii> disoiisi- 



Kr<i, .'iS.— Worn nil, thJrty-onc Fu;. fi'd. I.abi>rL-r, lorl>-l\Vf» yrstrs 

jvars olil. Abortive ease of ty- old. lOxcu-ssively hi'icrb ti-in|)fmture 

phiis fever with severe ons(‘t. immediately preceding death. 


rarely ohserved in typlm.s fever, but I wniilil not eare to caflirni that 
they aro in reality rarer llian in typhoid fevcT. 

In those fatal ca.ses in which thtj patient sm^cumhs in the stjvcrity 
of tl»e intoxication ami lutt to complications, tlu^ ttanporature-curve is 
usually slairter than in the .severe oiie.s endinii: in ret^overy. The 
great majority of .sii(*h (ras(‘.s a?*e c^liaraeterized by violent onset and 
(jliill and an unu.sually high temperature from the very beginning, with 
slight morning remi.^sions. I)(‘ath usually occurs between the nhith and 
the tw(ilfth day — rarely as late as the «i.\'t(H'nth day. A perceptible 
preagonic rise* in the temperature! is a (*ommon pIuMiornenon (Fig- '^‘0* 
In one of my (juses the thermonK!ter r(‘gi.Htered 42.2° C.j and \\ underlich 
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reports a case in which tlio tempcniturc was 4*5°. I was fro<|iieutly 
ahio .Xo doterniine a marked rise in the recital temperature after 
death. 

Of* the causes that determine a prcsi^onic rise of tcmiperature we 
know nothing, nor can we ^ive any more definite information in regard 
to those ease's in wliieh death was immediately preec'ded hy a nipi<l lall 
of temperature far below the normal. The accompanying illustration 
shows a terminal tcanpenituixi of C. (Fig. 00). 

In isolated ease's, prefembly, as it would aj)p('ar, in individuals n‘- 

ilueed by want and illness, this ominous f*all in the temperature lasts 

si‘V(*ral (lavs. The inilse n:radnallv di- 
... . 1 , . , Day i.f tlirMlis 

iniiiislK's in t(*nsion and becomes so rapid 

that it cannot be eountc'd. Tlui patients 

become cyauotie, and the temjienitiiw 

steadily falls until life finally elibs 

away in almost imperceptible degrc'cs. 

The oeeurrvnce of mark(*d intermittent 

variations in the curve |)rce(Mling a kthal 

termination, of which Wunderlich gives 

an illnslration, did not conu' within my 

expc'rienec*. 

Sweating in Typhus. — This dc- 
s(!ription of the behavior of the tern- 
perature may be [iroperly eoiieludcMl 
l>y a few remarks on the oceiirrenee of 
sweats during typhus fever, a ]>(»iiit 
that has been accordi'd undue |)romi- 
nence by the (dder authors b(doiiging 
to th(' Immoral selu»ol of jiathology. 

During the initial stage, and at the 
h(‘ight of the fever, whether the case be 
mild or severe, the skin is alm()st always 
lu»t and dry. Only in very rare cases, 
where the initial rise of temjxTature is followed by a marked remission 
lasting several days, is sw(\‘iting occasional Iv observ('d. 

During the fall by crisis the skin is usually more or k'ss moist ; 
mrely, there may be profuse sweating. The occuiTenco of the latter is 
<lislinetly more common in lethal cases aliout the time of the ominous 
f*dl in the temperature. 

The ofl(*nsivc or (wen s[KrIHc odor of the ])orspiratior. mentioiuHl by 
“klc'r authors I have never been able to observe, ])erhaps because the 


Day i)f tlir* ais 



Fig. go. — V ugJiboiid, Iwciity -three ye:ir.s 
Alooliolie. 





Flu. fil.— Man, thirty-four years old, in perfect health before the attack. Typical pulse and temperature for a severe, uncomplicated case of typhus fever. 
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ventilation in the barracks at Aloabit was csirriod out with such pains- 
taking; vara as is rarely possible under other (ionditions. 

ALTERATIONS IN THE CIRCULATORY ORGANS. 

The eliaii^(fs in the ciroulatorv organs, csp(‘cially the canliac* changes 
ill acute infectious disease, liave reivnily bo<?n studicHl, <*speeially by rny 
students, Krehl, Romberg, ami Passler, with such signal results that it 
iK'Comes a matter of the utmost importance that in future epidemics 
our newest acipiirements in this diiwtion should lx? t(‘st(*d by a (‘areful 
examination of the Ix'havior of tlx; lu^art in typhus fiwer. As cardiac^ 
dilatation and (certain marked altemtions in the heart -muscle are usually 
observed in the cadaver (see the section on Pathologic Anatomy), so 
also then^ occur clinically such early and marki'd eHc(*ts of the toxins 
on the heart, and probably on the vasomotor nerves, as occur in few 
other infectious disease's. 

The Pulse. — From a prognostic jKiint of view, therefore, the con- 
<lition of the pulse from tlu» very beginning of the disease is quite as 
important as, if not more so than, that of the temperature or even of 
the nervous system. 

Kven during tlie initial stage, in severe and moderately severe cases, 
and usually also in milder cases, the pulse attains a considerable fre- 
<]uency, and this occurs among vigorous young men as well as among 
women and children and older imiividnals (compare? Fig. 111). 

In woiiKMi the jadstvnitc after thirty-six hours often reaches 110, 
with slight morning remissions, whi<*h are less jnarked, however, than 
commonly occurs in typhoid fever. In children the? jnilse-rate is con- 
>id(!i*:d)ly higher., and even in vigorous young men an evening pulse-rate 
of from 110 to 120, with a morning fall to 00 or 100, is observed as 
early as the third day. 

In severe cases ending in iwovorvthe pulse-rate persists at the saim* 
height during tla? first week, with even smaller daily remissions than 
were [)resent at first. Usually, at the end of tlu? first week an additional 
rise ill the fre(|iiency «)ccurs. 

Kxcejit in cases Avith a very bad prognosis, the volume and ten- 
sion of the ])uls(? an; nsually good during the first week. Toward 
the <.*nd of the week the pulse is likely to liecome soil and more 
compressible. 

The oceurreni'e of dicrotism, so common in typhoid fever, I find to 
be? by no means frequent, and my experience, in this respect agn'es with 
the observations of reliable authoi’s ((Jriessinger, Murchison, and others). 
It was present in o.U per (;cnt. of all my eases. In more than half 
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of the cases it api>o{iro(i during tlio height of the disease iin<l persistvd 
for .s»iiic time ; in the remainder it lastol only IVoin two to three days 
oeeiirring^priiieipally during the piTiod of defervescenee. 1 do not 
remeinher ever to liave observed the ph(aionienon eitlier during tl>e 
initial stage or during the first days of tlu; first week. 

During 'the second W(^ek in severe <*ases, even in such as i*nd in 
recovery, the rate continues high ami the pulse Ix^eomes smaller and 
weaker, sometimes intermittent, so that in some eases for davs it can he 
felt and eount(Hl only with great diftienlty. Absence of the apex-beat 
on palj)ation, inereast^ of the area of cardiac dulm^ss to the right and 
left, and inullhHl heart-sounds, point to acute dilatation following intense 
infections changes in the myocardium. ilarkcHl cyanosis ol’ the face 
hands, and feet at this time is a very iinfavonible symptom. It oc(*iirs 
usually in alcoliolics, in sniferers fmm chronic dis(‘as(‘, or in those who 
have just recovered from some acute alfoction, and almost all the 
])atients in whom it is presemt <lie. However, I have known imlivid- 
uals who were well nourished and vigorous to recover in spite of this 
very gnive symptom. 

Whether the extreme' cardiac weakness has any connoetion with tla^ 
gangrene of the tip of tla^ nose, ears, toes, and fingers M'hich oecurs in 
severe eases is an interesting question that still remains to be soIvihI. 
It seems jirobable, however, that the giingrenu* dc'pends in part on the 
sp(H.*ific changes in the vessel-wall, with thrombus-formation, etc., con- 
ditions that have b(‘en shown to play a part in the proc.H?ss in tyjihoid 
fever. 

A retardation of the pulse-rate, particularly a low pnlsc-nitc in j>ro- 
portion to the t< inj)eralnrc, which is so characteristic of tyj)hoi<l fcv(T 
in ])rcvionsly healthy young men, I have observed only exeejitionally in 
typlius fever, and then only in mild cases. Its occnrroncc in severe 
eases ((.rriessinger) I have? lUiver observed. During the period of defer- 
vesc(*nce, the pulse, which in sf^v^'ro casi^s has bc'cn Aveak and irregular, 
gradually gains in strength, ami the pulse-mte Ix^gins to diminish (<?om- 
pare Fig. 61). If there has been marked cardiac weakness with dila- 
tation, the pulse, after tlm normal or subnormal temperatnnj has been 
n^ached, continues Ix'twcen SO and 90 in th(i morning and reaches 
100 in the evening, and is exceedingly unsteady, so that any trivial 
bo<lily or Tn<*ntal excitement is folIoAVod by a considerable t<‘rnpomry 
aeeelcralioii. 

In other eases, marko<l by a mixlenitely severe or mild course, the 
piilse-mte diminishes pari panm with the fall in the tempenitnre, the 
physiologic pnlsc-nitc being reached within twenty-four or thirty-six 
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hoiins in cii.sos ondin];); by crisis, and in from tlireo to five days in those 
eiidin" by lysis. 

A renewed rise in the pulsc-nite diirini^ the j)(*rio<l of conValoscen(;o 
iH*ciirs niily in those severe eases with marked cardiac involvement, 
when the patit^nt has left his bed too early ; or it may occur as a mani- 
festation of some complicating condition. I'he pulse-rate during tlie 
period of convalescence occasionally falls to Ixdow the normal, as low 
as 50 or 4S, and may remain at that point for from eight to four- 
teen days. The cause of this bradyciinlia has never been ])ro]KM’ly 
(‘xplained. It also occurs in other acute infectious diseases — diphtheria, 
tvphoid fever, and scarlet fever — ^and has no ominous significance. It 
was known to the older authors (Barallier, Kennedy, Murchison, (Jries- 
singer). 

The State of the Heart and Blood-vessels. — In ty[)hus as 
in typhoid fever, the mywarditis in the gn‘at majority of casi‘s ap|)ears 
to iiiidcrgo complete involution. I cannot remember a single case in 
>vhi(h then* remained any chronic insiifrieicmcy of the heart-muscle if 
tljc integrity of tluj orgjiu was establishe<l beyond a doubt before the 
beginning of the disease. 

Hie same is true of valvular lesions, wliich neither 1 nor anyone 
els^^ has (wer obs(*rved as siMpiels of typhus fever. A\"e may accord- 
ingly infer that acute endocarditis must be very rare. The same may 
Ixj said of ])eriearditis. 1 never found any inflammatory deposits or 
exudat<*s at the autopsies, and only once or twice heard a temporary 
pericardii i<! friction. 

Of the (hanges in the blood-vessels, the arteries, and veuns, but 
little is known. As in all acute infectious diseases, the p(‘riod of con- 
valesceiu?!* from typhus fever is marked by the occasional occurrence oi‘ 
so-called marantic thrombi in the veins, especially in the veins of the 
l('gs. They are most frequent in patients whose vital powers hav(‘ 
been sapped by want or chronic diseiise, and in those who have sulferi'd 
from a severe form of typhus fever. 

Changes in the Blood. — Tlu* state of the blood in typhus fever 
has been repcate<lly referred in the sections on Morbid Anatomy and 
Ktiologv. 

The records be(pieathed t<» us by former observers in regsird to 
the color and coagulability of the blood no longer possess the signifi- 
cance attributed to them by the older authors. lattlc as we have 
learned by microscopic examination in regard to the specific cause? of 
the* disease, a few valuabh* observations have been obtained in regard 
h) the blood-corpus(?les. While the shape and a[)pearance of the red 
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(•orpiist*l(\s is unaffected in the niaiii^ their number is diminished in 
well-marked oases at the heijrht of the disojLse, im<l the anemia persists 
dijrin*^ tlie period of eonvalesceiict?. Correspondino^ to the olinjocytheniia 
wo find a reduction in the hemoglobin during the latter days of the first, 
and during the seet)nd W(‘elv. Mty founil this rodnetion to be from 10 
to 1 ”) per cent, in 6 eases that he examined. 

On the other liaud, the white bl(M)d-eells appear to be increased in 
number (Oombemale). This appears to be a special featur(‘ <»f (he 
diseas(‘, and it affonls a very important aid in the differential diagnosis 
from typhoiil fever, which, as is well known, is markcMl by a diminu- 
tion rather than by an increase in the numlxT of the hadvoeytes. 

In those (‘ases in which serum tests have l)e('n made, it. has been 
found, as was to b<*, e.\pccto<l, that the stM*um has no agglutinating effect 
on the bacillus of Kb(a*th. 'I'his fact is of tin' gix'atest importance in 
di fferential diagnosis. 

THE SPLEEN AND LYMPH-GLANDS. 

The discrepancies in the statements of various authors in regard 
to the state of the spleen in typhus fever [)r(‘sent a inarkcHl (jonlrast to 
the uniformity of the observation in regard to the organ in typhoid 
fev<'r. 

While a few authors affirm that the splec'U is always enlarged, others, 
as Oestcrlen-Dorpat and the English w'riters, regjird spleni<U'nlargem(‘nt 
as rare, or even as constantly absent, in typhus fever. The want of 
agreement on this j)oint is so marked that it (rann(»t be altogether 
explained by diiferences in the chanicter of tiaj disease due to local 
comlitions or to different periods of the epid(*mic. 

According to my own cxp(Tienc(', enlargement of the spleen <\Mn be 
ilcterrnined diukalhj much more frequently than at the aiiti>psy table in 
th(j great majority of severe and nuKlcrately severe cases and in many 
milder ones, jmividing the examination can be made early einuigh. 
This difference between the cliniral and anatomic findings p<Mnts to the 
main reason wdiy authors fail to agree ; it is that they made their exam- 
inations at different stages of the disease. [ have always (ibservcd 
enlargement of the sph^m very early, distinctly earlier than in typhoid 
fever — ixa early as during the first febrile <lays, or even before the 
beginning of the initial stage. It d(K's not, as a rule, persist until the 
beginning of defervescence, and for that rc'asoii has usually clisappeaied 
almost completely in fatal «iscs before the subject crimes to the aulops> 
table. In sevend instances where the organ was at first perceptibly 
cidarged I failed to make it out with certainty after the beginning or 
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middle of the sei^ond week. Csnscs in which a j)crcej)tible eiilargenieiit 
|H rsisks beyond the period of defervescence arc distinctly rare. 

Occasionally, under conditions where it is absent in otlier a<*nte infec*,- 
tliuvs diseases, such as in individuals of advanced a^c and dcj)raved 
iMulily condition, 1 hav<i tbund no perceptible enlaroement of the splccm 
< ith('r at the l)e;^innin<^ or during the entire course of the disease. In 
cxaniining a typhus fever patient for cnlargcancnt ol* the splccai, the 
only reliable inethcKl — palpation — is rciidcTcd somewhat ditlicnit by the 
liict that the enlargeuK'iit I'lirely excixids a moderate degr(*e, and the con- 
sl^tenc(? of the organ is, on tin? average, less than in other infections 
di.H*as(!S. Sensitiven(\ss of the org:ni, whether jiassive or (heited by 
pressure, is comparatively ranx 

Among 70 patients admitted during the tirst week of the disease,, we 
tailed utterly to maki^ out enlargement of tlu; sj)leen hv })aI]jalion, and 
made out a doiihtfid enlargement by percussion in 17, while in the remain- 
ing cases the enlargement was made out usnally lietween the third and the 
fitllh day. In the case of a watchman who liad heeomo infeeteil in the 
hospital, a large, soft, palpable spleen was made out at the first examina- 
tion, immediately after the llrst chill. I have never had the ojiportunity 
to make an examination during the period of iiuaihation. It is probaldc^ 
that a positive result would often lie obtained at this time. 

Tin; external lympli-glaiids, like the mesenteric, and bronchial glands 
(sc(^ Morbkl Anatomy), are, so far as 1 iMinhl observe, tdmost always 
normal in nncompli(’at(Ml cases. In a few of the larger epidemics — as, 
for instaiKH*, those of the; CriuM^an war and of the Russian campaign 
against the Turks — inflammatory swelling of the axillary and sometinus 
of the inguinal lymph-glands appe;irs to have been somewhat mon^ 
common, and occasionally to have ended in suppuration. 

CHANGES IN THE SKIN. 

• 

The nomenclature' of typhus fever (typhus cxanthernatienis, typhus 
pctechialis, spotted fewer, febris puerpeni e^pieh'mica, morbus pidiearis, 
niorlms ])uii(*tieularis, fi*bris peticularis, ctc.)‘ shows the importance 
attributeHl bv plivsie'ians to the characteristic ediange's of the^ skin, from 
ilie earliest times when typlnis was considenTel a sub varied v of typhoiel 
h‘ver, to.tlic present, when it is rece)gnizeei as a dij^tinot dise'ase. 

The Typhus Kxanthem. — The nish is indeed sutficie'ntly peen- 
liar in tlie manner of its appeuirance and development, its e-hanuder and 
<listributie>n, to be cenintc'd among the few s|K'cifie^ anel diagnostieally 
hn|)ortant phene)niena of the disease. 

The eruption, as we have st'en, most frcepientlv appoiirs on the fonidli 

‘ See Mvirelnijon, who gives ninideeii names e>f the disease, all of wliieli refer to 
' ‘ft skin-eruption. 
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or tifth day of tho di.sea.se. It may appear on tlie sixth or seventh, or 
as early as tlie .second day. 

'Fhe time of its appearancre varies in different loc^aJitics and in different 

epi<lenii(*s. In Berlin, in 187«'^, I found that the eruption appeared early - 

on tho second, third, or fourth day; whereas, in the epidemic of 187J), the 
erui^lion omirred usually later — on tlie fourtli, fifth, or as late as the seventh 
<lay. J subjoin a table from an article by niy assistant, Salomon, in ;Jt) 
ca.ses during tlu^ epidemic of 187U, where the lime of appearance could be 
ac<mrately noted, it was Ibiiml to be as follow.s : 


f the disi'nse. 

< ’ttSC'S. 

l>ay of till? (lisoaso. 

Cases. 

Srcoiul 

o 

ScviMilh 

■ . . 5 

Third 

.... 4 

Kij^htl) 

*} 

>"<*11 nil 

11 

Ninth 

.... 1 

Fifth 

i;{ 

Tenth 

.... 0 

Sixth 

0 

Klirvniith 

.... 1 




Alurchison gives the fourth day as the average time of appearance of the 
eruption, and exprt.ssly staTe.s tliat he rarely saw it appear later than the 
tifth day. 

('uses in whicli tlie eruption is reporte<l to have been delayed until the 
beginning of tlie siH*oml week, or even until tho twelfth or tho fourteenth 
day, must be acce|>red with great ('aution. That a very late appearance i.s 
])ossible is proveil liy tho case in our table, that was ilistinguislied by I lie 
appearance of the roseola on the eleventh day, without jiresenting any other 
peculiarity in the coui>o of the disease. 

With its first appearance the eruption c*oines out all at once in a 
single crop, so that the iiltiinabi extent Is n.sually coinjilete within forty- 
(dght bonis. It is very ran*, in niv ex[)eri(‘ii<*e, that the duration oi‘ 
the eruption la.^ts longer than this. A .second crop, or the di.sappearanci* 
of the (‘arliest .spots aiub tlu? appcannice of a new crop, is practically 
iinknow^n, and we tlms havij an important diagnostic point diileren- 
tiating the roseola of typlni.s from that of tyjiboid fever. 

In r(*gard to tin* topography of the ern|»tion, the lirst .‘^pots in ea.-es 
that I was abh^ to oliserve from tlie beginning ii.snally appeared on t!»e 
low'er alxioiiien and about tin; back and shonhh'r.s, and almost at tlu* 
.same tina*, but le.ss thickly at first, the sjxit.s ap|)eared on tlu? chest and 
upper abdominal region. Very soon they appear on (be extremities, 
w-bile tho.K(‘ on the trunk continue to inerea.se in number. -Not nireb 
tiu* extremiti(‘s are coveavd at the .same time as the trunk. Ou tbe foie- 
arms tlie .spots nsnally appear first c)n the flexor surfiices, an<l immedi- 
ately aft(;r\\'ard on the dor.-al .surfaces, down to the back of the b.iud. 
On the legs tbe eru])tion ap|H?ar.s as fiir diiwii as tbe doi’snm of the foot, 
where it is often v(a*v eoii.s])i(*iions. In typksil eases the (eruption is 
l(iiist niark(‘d on tbe thigh, espc^eially on the anterior surface. 

This di-stribiition of the eruption i)re.sents a marked diiferen<‘e from 
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iliat seen in typhoid fever, where the rose-spots b(‘coinc less abundant 
ilic farthtir the parts arc removtHl from the trunk. Kose-spots on the 
lorearms in tyi>hoid arc so I’are as to be almost a eiiriosity, and I have 
never seen them as far down as the dorsum of the foot. 

The face usually escapes, or at least is but s|)aringly attacked by the 
tvphus eru])tioii. A few spots may be found on the faces of women and 
( liildren or individuals with fair, tender skin. On the? other hand, the 
face is almost always flushe<l, especially in the Vn'ginninjr, and is often 
ilistinetly edematous. 

The assertion that the rash of typhus diflers from that of typhoid 
in tlie y^reater abinulan(;e of‘ the lesions is true only in a gc^neral sense. 
Ji is tjiiite true that, except in certain cases in which the eruption is 
]»articularly abundant on the trunk, the number of rose-spots in typhoid 
i(cv(‘r does not nearly e«|ual that observ('d in many (‘ases of typhus, 
wliere botli the trunk ami the c^xtremities arc* so thiekly covered that thci 
name ‘^spotted fev(*r” a|)pears to be entirely justifiable. On the oth(*r 
liand, th(;rc an* mit a few cases of typhus in which the eru])fion is very 
liiinlly develo|)ed and can be found only afler a careful se;irch, and 
hetween these two extrem(‘s we meet a number of p’adations, both as 
rcaards the number and the distributi(»n of the s]>ots. TIutc can be 
no <Ioul)t that cases occur also that, in analo<*y to similar (‘onditious 
in the acule exanthemata, mi^ht be <lesi^nat(*d as fvhrls cx(rnfhnn<ttiva 
iS'on’ iwanthvmdtv, 'rhey must, however, l)e distinj^uished from cases 
in which tlu^ eruption, whi<*h may be dairly abundant, is completely 
(»bscur(?d by dirt, j)iji:nicntaiion, parasitic (eruptions, scratch-marks, etc. 

As regards the development and special character of* the eruption, 
three distinct stao;cs may be observcMl in a i'ully dev(*Io])c<l ease: 'Hie 
stat'C of siinjile hyp(*r(*inia ; the staa:e (luring which heniorrhai»ie changes 
he i*in ; the stag<? of |»ronoum*ed petwhial apjM‘aran(*c. 

A fr(\sh typhus fever spot apjK\ar.s as a pal(‘-re<I macule, ran£>;ine: in 
size from that of a j)iii-head to that of a lentil, rarely lar^(*r, with ill- 
<lefincd outlines (Plate I., Fig. 1), which, as may be best determined by 
Ja(?ans of the glass jdexinieter, dis:ip])ears compI(*t(*ly on pressure, and 
IS therefort! at first of a purely hy|Kwmic nature. In young indiviiliials 
with temhn* skin a few or a majority id’ the maeuU*s are at first slightly 
‘‘Icvatcd. In contrast to the rose-s|M)fs of typhoid i*ever, which are 
always more or less papular, and ndaiii that (jharacter as long as they 
arc present, the serous infiltration in typhus {ev<‘r, if present at all, 
'>■ always mu(di less pronounced and very evan(\s(*ent. 

The inaenlar nature, the irregidarity ami indistinctness «>f the out- 
lilies, and the pale color of the spots combine to make it exceedingly 
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difficult to donionst rate the eruption during the first purely hyperenn<* 
stage. While* a search for the n>.se-s|K)t.s on dark skins is practieallv 
hojK'less, it is difiieailt in an any to rt*eognizc the eruption M itli 
certainty without proper illumination, a circumstance that causes iho 
greatest trouble to hospital residents in admitting j)atients during the 
night. 

Occasionally, the eruption stands out m(»r(' })mniiiieiitly from its siir- 
n)uiidings when seen at a slight distaiu^e than at (‘lose range. 

In not a few cases the eruption does not develop beyond llu? first 
hyperemic stage, and, after persisting tor several days or longer, dis- 
appears w)mpletely witliout leaving the sliglitest tmee on the body of 
the convalescent, or on the cadaver if the case has terniinated fatally. 

In th(* grcjit nuijority of ('jises the simple hyperemic stage soon 
passes away, and tlu^ spots bcx'oine darktu% of* a coppery, dirty-rc'd color, 
and do not disappear completely on pressure. Tlay be(!onie somewhat 
paler when tlu? pleximcter is a]>pli(*d, hnt the (central portion still ]>r(*- 
senls a dark-rcnl or bluish discolonition, due to a d(*position (if blood- 
pigment (Plate I., 2). This deposition begins at the CMMitor and spreads 
to the perijdiery, so that the spots soni(*times (‘iid by having a livid, 
bhii.sh-ivd color and undergoing a true petecdiial transformation. If the 
spots are abundant and widely s(*att(*re(l over the body, the appearaner* 
of the patient becomes absolutely ivpnlsive. Such (*as(\s arc^, hoNV(*V(‘r, 
exceptkmal. In most patients only a few spots undergo petetdiial trans- 
formation. The (naiption presents such variations in the number «it 
h\sions, their degr (.‘0 of development, and the distribution oviu* the ImmIv, 
that (*a<*li eas(! presents a different ap])eanmc(\ 

In general, it may be Siiid that the li(*morrhagic spots are most 
numerous near the large folds in the skin — in the* inguinal regions — 
and on tlie dorsal surfaces of the body ; luMiee, lliese regions should he 
examined with partienlar (fan; in cases in wliicdi th(;» nature of tin? 
ernjdioii is doubtful. 

The rose-s])ots that have iindcTgone hemorrhagic transformation 
must b<; distinguished from true pott'chia* in the striet dermatologii* 
s(Mis(‘ of th<* word, for the latter appear as bluish-red speds due to 
direct hemoiThag(*s into the skin, and ar<' not ])re<^eded liy a hyp('r(‘mic 
stage. Such true jieteehia? usually appr-Jir during the lieight or toward the 
end of the (h'vclopmcnt of the rash, ^fluy are, how(^v(*r, acr^ording to 
my expcri(*nc(‘, (•oinparativtdy nur. WIkmi present in small niiinlKM.-^, 
th(y are of no significance. When they are abundant the |)rognosi^ \> 
bad, esp(x;iallv when they are (Munbiiied with (‘xtensivc ]iemorrhag( 
into tlie skin and subcutaii(‘ous tissue and cyanosis of the face an< 
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PLATE 1. 

1. Keceat typhus tever spots of uot more than tweoty-four Jiours’ stand- 
ing, still in the hypereruie stage ; taken from the abdomen of a man twenty- 
seveu yean* uf age, during an uiiusttally severe attack from which be ulti- 
mately i-ecoveved. Tlie rash appeared on the fourth day of the disease. 

2. From the uhdomeu of the same patient. Beginning of the ninth day 
’>i' the disca^so. 

The rose-spots are now for the most part of a dark livid Jiue, u ffnv of 
‘iieiii rather more copper-cfilored. owing to hemorrhagic change. 

Siriittered among the rose-si^ots aro a few recent petechise, and at one 
sj>ot (in the lower right-hand portion) a more extensive cutaneous hemor- 

lilMge, 


PLATb II. 

o. Conip.are this with Plate I. Hose sp»ts taken from the abdomen of 
woman Ihirty-ono yetu’s of age. sutlering frmn t}fphol.d fevt^r. Twelflli tlay 
flu; diseasw. ITie crtiption is quite copious, and .stjine of the lesions are 
vVk: 11 dcvelopedw 

fhe three picluivf? were inmle by tiie author at tlie bedside, and have 
bL*eii faithfully reproduced. 
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i‘\treiuities. Patients in whom this phenomenon is present as a rule 
present a horrifying speetiiele on aeeomit of tlie hemorrhages into tluj 
reiijunctivie and the dark, livid ajjpearauee of the rose-spots. Such 
patients but rarely rtaM)N(a\ 

Oeejxsionally, espci*ially in ah'oholu* males in impaired physieal eon- 
ditiou, the legs and dorsid aspects of the feet are (covered with niimeroiis 
jictechije, 0(j(?iipyiiig the region of the hair-foil ieUiS or the hair-follicles 
fliein.selves. 'fliis phenomenon luis no more prognostic significance than 
lin^ (‘ueheetic condition tliat is at the bottom of it. 

Ft is a well-known fact tliat, in of epidemic, patients suffering 

I'miii any febrile i?on<lition ami pnvsenting small, circumscribed cuta- 
neous hemorrhages, |»yeinie skin emboli, purpura, flea-bites, and the 
like, have been fVe<piently sent to the hospitals as typhus fever patients 
hy physicians of* limit<jd experience. 

As in other ataite exanthemata, espc'cially variola, but not with the 
same freciueney, the appearaneci of the (‘rnption in typhus fever may bo 
:a*(M>nipanied or imnn^diately preec‘ded by a difl'use inacnlar, purely 
}iy|)cr<*mic ix'diiess of (li<* skin, es|)<;cially on tin* liack, chest, and neck. 
This plienonumon is, however, very c*vanescent, ami nsiially disappears 
hy the end of the first day of the eruption. 

In a few cases, esjH'<‘ially in )M‘rsons with a soft, white skin, I have 
."••(‘11 the true eruption acc<impanied or immediately preceded by the 
:i|)|>earance <»f a pwuliar large maeular, ‘Miieasley^^ eruption, oeeupyiug 
cliiefly the forc?arins and baeks of the liands ; this eruption rapidly dis- 
:ipp<*ars, and continues to re<;nr for a short time at the same phute. 

The dnnition of the true typhus eruption ami the duration t>f the 
itidivkhial stages appear to vary in the «liflerent epidemi<‘s and to some 
»‘\tcnr in dilleront individuals. The average duration tor sc’vere ami 
niixlcratelv severe eases mav be driven as from sev(*ii to Pmi davs ; 
traces of the heim>rrhagie eruption, in tiu* Cnan of ]>ale-brown or 
ur«*(Miish-ycIlow sjiots, may, however, |>ersist beyond that time ami 
'‘‘Mitinne during convaleseonee. 

The primary, piinjly liypenMuie I'ose-spots last a very short time, 
ll thev fail to nnd(*rgo heinorrliagii* ehangi*, they tisnally disappear on 
i!ic (Irst or s(‘c<md, or, at tlie latest, on the tliird day. If the hemor- 
il'agk^ change is only partial, the macules may not be. visible after five 

six days. 

Like many otlier phenomena of* the disease, tlie abnndanee and 
(|r w-iv<» of <levelopmciit of the (uniption d(*pend, among other things, on 
•'**** character of the epidemic*. In some epi«l(*mics, ae(*onling to rcliabh* 
‘^athors, they are of slight extent ; whereas, on the other hand, epidemi(^s 
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have been described that were distinguishwl by tlie unusual abundance 
and j)nmouii(*ed character of the <aitan(H>us cliaiiges. Age does not, so 
far as I liave observed, a|)pear to attcct the abundance of the erupt ioTi. 
(Vuitrary to the experience of Murcliison, (Irlessingt^r, Ebst(‘in, 
and Wyss, 1 have seen the eruption quite as ])rofus(» in cJiildren as in 
adults, and Filatow * appears to have obser^'ed the same. 

Judging from my own experience, there ajipt'ars to be no distinct 
relation b(‘twei*n the abundance of the eruption and the severity of the 
disease. I have seen the most stjvere tahil cases with Htth; or no eru[)- 
tion, and, c<uiverst'ly, 1 liave frequently observed the same condition in 
very mild <*as(‘s. I am well aware that I am at varmnci* in this view 
with that of Murchison, <j! riessinger, and many of the older authors 
(Kasori, Henderson, and Stuart). 

In ad<lition to thes])ecilic changes so far desc'rilu'd, then* arc mam 
other eiitaiKHms phenomena that deserve notic(\ 

Among the more important is the app(.*aranc(* of miliaria crystal- 
lilia in the inid<lle or at the end of the second week, from one to thn-r 
davs before the beginning of d(‘fervescem*e. "riic' eruption is often verv 
abundant on the (*hest and abdomen, and is more frecjucnt in yonnger than 
in older individuals, itirely oecurring after the forty-fifth year, 'flu* 
eontents of tUv vesiel<*s in all the eases examined by me w(*re acid nr 
maitral in reaction, n(‘ver alkaline. 

I observed miliaria erystalliiia in abundance in from <> p<M* cent, to 
S pi‘r 4*ent. «»f my cases in tlie y<‘ars 1S7S ainl ISTH. ( )tlier anthors 
give a ininh liigInT perci-utagt*, while Mnivbison, on tin* olluT hand, 
srat(\s that the symptom Is rare. 

Whenever thev were well diwcdoped, the sudamina W(‘i*e tldlowc'^l hv 
distinct hranny desquamation 4)f the skin. This d(‘S((naination, how- 
ever, is without doubt a very emiinioii o<*eurrenee during the ju-ruMl 
of (ioijvaleseeuec', and Udlows tlie spcHufie skin-erujition as well as 
miliaria erystalllna. It affects tlu; entire skin, ineliiding sncdi portions 
as were not covered by the rose^dons eruption — ^Jis, Ibr instance, the lace. 
In 2 eases during convalescence? I saw a slunlding of the epidermis in 
large scales, such as are nsnally se*<*ii in searlet fev(*r. 

There is a markeel variation in the statements of different authors in 
regard to the; oee-iirrene;e of herpes facialiS- Jaerejiiett s;iw it in one- 
fifth ej’ his patiemts, while in otimr epiel(;;mie*s it was a Itogotlu'r absent 
(ITe*rmann, IVteTsburg, 187-4-75). I believe the absence ot herpes 
facialis te> be; exe*.e*ptional ; it is eMU'taiiily fairly freqiiemt. — rnneli mon* 
fre;qnent than in typhoiel fever. In 187J) herjw:‘s facialis was present in 

' Vi>rlrsungcn uher acute Itifekiiomkrankheiten im Khidesnlter, Wien, 181u. 
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5.4 per cent, of our patients, and more irecpiently during the beginning 
oi‘ the disease tlian during the pernwl of defervesc(‘nee. 

In a number of eases, <luriug the second week of the dis(^ase, 1 saw 
:» moderately severe icterus, without marked change in the color of 
the. stt)ols. Iliese easi».s were' all very grave, and most of them (4 out 
.if (>) terminated fabdly. At the autopsies no (shanges were found iu the 
larger gii 1 1-passages or iu the <lu<Hlenum, but very marked cloudy swell- 
ing was present iu the liver. 

Cutaneous abscess and furuncles are not frequent. Tlay 
\v(‘re present in a few eases, were most abundant on tla* nates, and 
occasiomMl (Considerable annoyamre to the patient during (;onval(cs(;‘en(^e, 
which was j)rolong(‘d on account ol* their ])resence. 

Bed -sores oe<*urr(*d in a litthc over 3 p(a* cent, ol* my cas(.‘s. Dis- 
regarding eases thai w(cre inueh protni(‘t(‘d by (‘oinpra nations and si‘qu(‘ls, 
th(^ (condition o(ceurr(Ml during the true c^airse of the dis('ase oiilv in verv 
Mcvere eas(‘s, but in tluiS(‘ the sowvs apjxcaivd so ra|)i(lly and wer(» so 
cxlensive as to sugg(‘st a sevens trophi(c disturbance in addition to 
lh(^ ordinary pressnr(‘-(‘llects. Occasionally, they wfwe (u>mbined with 
abscesses and deep uh'crations uiulermining the snbcntai\tH)Us cellular 
tissiK', or even more (»r less extensive exfoliation of necrotic bone, 
involving the sacrum and coccyx and even tiu* scapuhe. 

In v(‘ry s(‘vcre cases, cspi'cially wlmre tlimx* had b(M*n marki^l hein(»r- 
rhagi(^ chang(*s in the (rruptioii, slight irregularitic's iu the luxldiug — 
\vrinkh\s in the she(?ts, etc. — sn(1ic(‘d t(» prodiKc bluish-black spots and 
stripes on tin? skin of the l)ack and buttocks in a very short tinus and 
ih(*se olh'ii forni(‘(l th(' nuchais of extensive purukait tissuonecrosis. 

(hmgrene may Iu* ob.^crvcd in typhus fever in certain portions of the 
skin not (‘xposc(l to pressure, but far icmoved fnnn the ('enter of eircula- 
lion. For ol)vious reasons this does not o(‘cnr in the seveivst forms. Tims, 
I hav(i s("en gangnaie of the tip of the nose and ear, and verv fre- 
quently of the skin covering the toes. An (‘iitire toe may necrose and 
ncc('ssit{»te exarticulation. Seliger obs(»rv(Hl gangrene of the fingers. 
I mysell have never s(M*n it, and other authors note it as a curiosity. 

i^rysipelas, which in the ohk'r writings is nuaitioiuHl as a frequent 
complication of tyj)hus lever, has bix'omo very rare, owing to the favor- 
al)Ie conditions prevailing iu modern h(»spitals. 

Noma and hospital gangrene, which arc also mentioned in the 
ulcraturc', arc of no mon^ than a historic iuteivst at the ju’cscMit dav. 

( ertain reliable observers (Murchison, Tnnd, (Icrhard) })rofcss to have 
uoti(;ed a peculiar odor frnin the skin of ty[)hus fever patients, as in the 
^•asc of the otlier acute infeetious diseases, especially the exanthemata. 
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The odor is d(\‘<oril)ed as musty or as “ mousey,” and is said to 
lu'como very marked when tlie patic^nts are closely crowded ; this is 
(jiiite to he ex|)(H*ied, AVhether it was clue to the raulth\ss v«‘iitilation 
1 eamiot say, hut I never noti(‘eil any speeifie exlialation from our 
]>atients in the Moahit lazaretto. 

THE NERVOUS SYSTEM AND ORGANS OF SPECIAL SENSE. 

Disturhanees of the iu*rvous systcan are very marked from the he^riii- 
nini>-, and later they form the prcHlominant fi‘atnre in tiu* elinieal |)ie1m*e. 
riiey are so <*onspieuons that typhus, as well as typhoid, feNcr was, 
until after the middle of the <*i^'hteenth eentury, identified with “nerv<- 
f(fver,” or at least regarded as one of its snhvari(‘ti(‘s. iOxec'jit in v< rv 
mild oasc‘S of short duration, the symptoms ri'ferahh* to the nervcms 
system during the entire ft‘hrih‘ pcTiod, ami in seven* <*ases during the 
eonvaleseent period as well, are (hr mon* markiMl and persish'Jit than 
in any other aeut(i infeetious disease, not exeejiting tvph(»id fever. 

The elinieal phenomena do not in th(i l(‘ast tally with the organie 
ehaiiges fouml in tlnj <*entral nervous system hy our [iresent methods 
of research. These phenomena are, without a doubt, due mneh mon* to 
the elfeet of the toxin than to the rise in temperature itself, as was 
formerly belhwiHl, since, notwithstanding a rajiid rise during the begin- 
ning of the diseas(*, tlujre are no (Correspond i tig nervous ph(*uomena 
at this period, (initc? often they are most sevt‘re during and after the 
jierlod of deferve.seenc<*, and any exj)(»ri4*nced |>raetitioner will ri'call 
eases in whudi the temperature remained low' throughout, and, nevcrtlie- 
less, there w'as marked didirium or eoma-vigil. 

In s(cvere and moderjittdy severe eases, tlie |)atients complain, on the 
very first day, of such grwtt lassitude and gt*ii(*ral jmistration that tjiey 
immediately go to bed. None but the very mildest easccs, and these 
only exeei)tioiially, remain ambulatory eases throughout their entire 
course. 

Headache. — Almost all the j)ati(_‘nts in tin* beginning eojnplain 
of headache, wliich ])(M’sists throughout, the initial period until tin* 
a|)]K.*arane(; of tlur nish, and often b(!com(\s so intense as to mask all 
tlu^ oth(»r syni])toms. Tin? pain is referred to the vertex, frontal ngion, 
eyes, and, in a f(‘W' easels, to the oc;eipui, radiating dowui into the nccK 
and shouhha's. (Vnnbined with the headac^he there are fr(?([uently pres- 
ent vertigo, pain in the .sicrum and limbs, and hypeiTsthesia of the 
finger-tips, toes, and soles of the fe(»t, wdiieh many patients find partic- 
ularly distressing. 

Psychic Disturbances. — During the first day there is little (►r 
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uo (listiirbaiiee of eousoiousiioss even in severe cases ; the ])atierits ar(‘ 
(lull and lethargic, and, althongli restless, lie snpine on their backs. In 
spite of the groat prostration most of the palitaits cannot sk^epHlay or 
night; if they do fall asleep, they are immediately roiiS(.‘d from their 
slumbers by terrifying dri^ams. These consist sometimes in peculiar 
sensiitions reiairring again and ag^iiii, such as a sensation as of soaring, 
Hying, or falling. 

At this pi‘riod tin* mental faculties, even in these very severe eases, 
are still well pres(;rved. Although they are dull and disinclined to 
aiiv ment;d or bodily activity, the patients still retain eonseiousness of 
I heir surroundings. When spoken to, they answer sh>wly and in broken 
jHiras<‘s, but, on thi; whole, coiTCM^tly. Tluw evidiaitly, however, experi- 
enc?e some <llffi(?ulty in (H)lleeting tlnar thoughts, cannot rcsidily compre- 
hend long and compruvatc'd <piestions, and when they attempt to do so, 
their attention soon wanders, their thoughts drift into other channels, 
or they later complain of a marked increase of the pain in the ht«d and 
ey<?s. 

Toward (jvoning and during the night dreams and hallucinations 
continue to haunt them, vwn though they am awake. A few are 
vioh'iitly delirious, even at this early period. 

It is only in the milder (nises, however, and in moderately severe 
wises of very short duration, that the psychic disturbances are eonfmed 
to these narrow limits throughout the <M)urseof the disease. During the 
second half of the first wei‘k most patients become more and more? stiipid 
and ccaifusiil even during the day. As their mental condition hewnnes 
worse, the suhjeetive symjitoms, espi^cially the headache and backache, 
subside, and by the end of the first or the beginning of the second week 
loss of eonseiousness is usually complete and [)erinan<ait. With eyes 
half-shut, completely cut off from the external world, the patient lies 
either motionless in bed, sunk in a dwp apathy an<l muttering to him- 
s(ilf and picking at the iMMl-elothes with tmrnbling hands, or else 
gestieulates wildly and (rries out in his terror. 

1^110 patit?iit’s behavior during this stage de|)ends on various external 
circumstiuiees and on individual temperaineut. In some patients depres- 
sion is most prominent, in others delirium, making its appeaninec in the 
evening and lasting the entire night, sometimes jiersisting in the daytime. 
In vigorous young individuals the delirium often partakes of the nature 
of violent mania. Tluw r«ige and erv' out, jump out of bed, and try to 
f‘seapc from their t(*rrifying hallucinations. Sometimes tluw bei^omo 
intensely aggressive and try to injure their attendants, or they endangfir 
their own lives by endeavoring to cs(?apc through the window, etc. 
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Suicidal att(im|)t.s, some with disastrous result, liavc also been observed. 
Those who were in an iinpaianl stat(i of health befiu'c the be»inniii^ o|' 
the disease? and old and d(H?repit patients present a ciiiietcr, more inut- 
teriii^j form ol* delirium from the very beginning and <lurin^ the entire 
febrih; stii^c*. 

Ill most eases the delirium is based on one or mon? tf)rturinf^ hallii- 
eiiiations ; in others tlu're is a v<‘ritabh* dijrht ol* ideas, rcKlueiug* the 
{Kitient to the verge* of exhaustion. The delusions are usually of ji sa<l- 
dening, depressing, or agitating naturt* — delusions of ife?ath or disease 
atfeeting iriends or relatives, of pei'seeution and jiersonal dangi'r, somc- 
tiin(‘s under the nio.'^t reniarkalde <‘onditions, sueli as flying in a balloon, 
or being in an opcai boat on the high seas, ete. In otlitT eases tlie 
hallueinations are eonneeted with persons or objeets in the ])atieM<’s 
immediate vieinity. These hallueinations may assiinn? the most fantastic 
and terrifying forms, or, what se(*ms to me inon; fr(‘quent, they mav 
ivfer to former events in th<> patH*nt^s life, to his ocen|)ation, to sonu* 
fixed habit, or to his vices and passions. In a considerable number of 
eas(?s th(* eondili<ai, as is quite lr(‘quently jiroved by the history, is a 
sinijdo exaeerbati<ni of febrile and alcoholic delusions. 

A. largo ward full of typhus fever patii^nts oilers the* greatest imag- 
inable contrasts, and the confusion arising from this wild nu*dhy oi‘ 
feverish groans and delirious ravings is (*nongh to shake the nei*ve> ol* 
the steadiest jihysician ; it has been known to scatter tin? less responsi- 
ble attendants in ])anic-stri<*ken flight. 

Almost every author tells of peculiar ami often very remarkable hal- 
lucinations. Murchison, llildenbraiid, and (luiieau de Massy deserilnd 
their own very interesting |>sychie ctuiditions as they recalled them after 
recovery. One of my patients, a lawyer, <»f a naturally vivaeious teinjKira- 
inent, exhibited <luring the fever so vi<denr an antipathy toward his attend- 
ant tliat tin; man’s life was in dang<;r. After his recovery he remeinhered 
distinctly the <letails of the terrifying apparition, and described how the man 
sometimes apj^eared to have enormously long arms and legs or else inllated 
liimself to frightful jiroportions, or sat; by his bed witlnnit any head. The 
apparition was so frightful at one time as to indnee him to attaek the. 
monster with a knife, as he himself aflerwanl renu;iid)ere«l. Anotlier one 
of iny patients, an old sailor, imagine<l himsedf for days together in a 
crow’s-nest during a violent storm. siirround(Ml by huge l)la(*k birds. Jn 
many patients the hallueinations are exr(M‘»linglv nionolonous ami ro|M*^at 
themselves day after <lay. We had a scissors-grinder in the ward wiio for 
days ami days would re])(?at, “ Have ye anything to grind and a eoaehiniiu 
who was eoutiniially urging on liis horses and fonml constant occupation in 
repairinir his evidtmtly nimdi dilapidated vehicle. Another of my patients, 
>vho aft<*r his n*(H>verv turned out to he a (;l(*rk with hysteric tendencjes 
and given to onanism, imaginod himself dead and translated to the higher 
regioihs, whence he could look down on liis dead body and witness the prej)- 
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orations for his own funeral. During this time he lay in a muttering 
lU'liriiiin alternating with cataleptic rigidity. J)clusions of death and of 
l)eing buried alive have also been described by other authors. 

The onset and <luration of the delirious stage, like the ex|)ressions 
of the deliriiini itself, are, of course, subject to many variations. In 
comparatively mre eases, as we have s(K!n, the delirium appears during 
llie first days of the diswise, and in such eases tlu? prognosis is bad. 1 
lenumiber one ease in which, with a r.ipid risi* of temp(Tatnr(i, furious 
delirium declared itself Ixdlire the end of twentv-l<mr hours ; this case 
ended fatally on the eighth day. 

Much morci fre(pi<*utly tlie delirium appears lat(‘ in the middle or 
second lialf of the secoial week, or it may in rare cases, as ol)scrv(»d 
once or twu;e by mysell‘, be delayed until a day or two b(d*orc the begin- 
ning of <Iefervesceu(re. As a rule, the n*stlessncss n^aches its highest 
<l(‘giee toward the end of tlu^ first or th<^ Ixginning of the si'cond wc(‘k. 
AI\(T tliat the [lathmts lu'eonu; (jiiieter, th(‘ insomnia, wlinh up to this 
time had be(‘u almost eoiistant, begins to yi(?ld, and c>ne of tlu^ most 
<lelightful ev<‘nts at this tinn*, indicating a marked change for tlie better, 
is a long and restful sh‘ep, 

Otlua* pati(*uts, again, who ar<‘ suflering from a very severe form of 
the disease, loscj tlu'ir rc'stlessnoss only to sink into dc^'p and lasting 
coma, which in th(j gn^at majority of eases t*nds in ileatli siftia* a tew 
days or sometimes evtai after twenty-four hours, but whieli, after per- 
sist ing seweral days, may end in rcH'overv, as I mysedf have seen in 
several eases. 

Coma. — 'fbe form of slujior known as eorna-vigil is of the worst 
possible? progin>stie^ sigiiifieanee. The patient is jiale', eyanotie*, with 
haggard leature\s and hanging jaw, eyes wide; ope-ii anel staring into 
s))Mce ; nsnally, be is absolutely impervious tei e'xternal inflne‘neos, 
;dtljongli se)me?time's the semsemum is euily mexlerately involv(?d. The? 
t‘xte*rnal skin is <*ool anel eoverenl with a I'old juavpirathm, while? the 
tcinpe'mturc in the? re*(rtum may be subnormal or eveai febrile. The 
extremities are? iey eedd anel eyanotie*., the skin e*overing tlie texxs anel 
fingers eiften is wrinkh'd, aiiel tlu? limbs arc euthe-r fle‘xeHl anel motion- 
less e)r ill a eeuistant tivmor resemibling subsnltus teiidimim witli ear- 
phedogy. The tremor semietimes iTai?he*s sei intense a elegree as almost 
to warrant being ealleel a coiivulsuui. Whether the e?<loma of the pia 
lound at the* autopsy has anytliiiig to do with it is a e|ne?stie)n that is 
open fe>r iiivestigatieui. Aeld to this tliat the? respinitions for days 
^Tfuiy be invisible?, tliat tlu? pulse cannot be? felt, and that the licart- 
i^'Hinds are barely audible, and it can readily be imel(?rstood, (‘specially 
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if tlie extrcmitios aro free from tromor, tliat the transition from sui-li 
very faint inaiiifest^itions of Jife to actual death oftoi occurs almost 
iiiiporeeptibly. 

Sensory Disturbances. — For obvious reasons but little is known 
regarding the disturbances ot‘ scaisation during the disease, especiallv 
tliiring the febrile stage. 

The distressing symptoms of the first stage, such as ]>ains in tlu* 
toes, fingers, and thighs, radiating to the popliteal sj)ae<», which subside 
during the period of stupor and coma, ofteij reappear as ('onsciousness 
is re-established, and continue to annoy many patients up to the tiim^ 
of convalescence. 

Severe neuralgic pains in certain nerve-tracts occasionallv appear 
during the time of <lefervescence. 'fhese iK'uralgic pains an* quite com- 
mon, but fortunately subside after a comparatively short time without 
any special treatment. The ner\'es of the lower extremities, e.S]>eciallv 
those of the feet and toes, an^ attackt?d with predilection ; but I have 
also known the sciatu? nerve to be affected. The distributitrti of the 
brachial plexus is more rarely attacked. Whether or not it is a mere 
accident I am unable to say, but as regards the trigeminus, I saw only 
supra-orbital neuralgia, and but fi cases of that, in my experience in 
Moabit in 1878 and 1879. 

Anesthesia confined to approximately the same regions as the neu- 
ralgia, thougli imire rare, has been observed also. The attacks of anes- 
thesia are likely to last longt‘r than those of neuralgia. I have known 
anesthesia of an area <ai the thigh as large as the palm of the hami to 
persist for tlir(*e months after rix*overy, and a similar one in the dis- 
tribution of the ulnar nerve to persist two months after recovery. 

Motor Disturbances. — Among gen(‘ral motor disturbances we 
may mention a more or less extensive tremor, which is almost always 
])resent at tlie helglit of the disejisc in severe and moderately sev^ n* 
cases. Most fretpiently, it is eonfiiMKl to the forearms and hands ; at 
other times it affects the trunk and the four extremities equally, an<l 
in such a degree as to suggest to the f>bservcr genuine convulsive or 
choreic* (M)n tract ions, and this may possibly account for the fact that 
some autlujrs have rc])ortcd geneml convulsions {vrid St. dance 

as occasional complications of typhus fever. It is worth noting that 
any external motion when the patient is (roriscioiis or semiconscious, or 
any change in the dcdiision when the patient is comatose, is folio wt^l 
by marked aggravation of the tremor, just as in the case of a true 
intention-tremor. 

In many patients tlie muscular unmst assumes tlie character of sub- 
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f-iiltus tendinum with carpliology. All these convulsive phenorncma are 
iiiiich more common and more violent during the h(iight oi* a typhus 
li ver attack (liaii they are iu typlioid fever. 

True general and j)artial e<»nvulsion.s are comparatively rare. If 
they occur at all, they do so in young, excitable individuals or in aleo- 
liolies, usually in tluj middle or toward the end of the second week of 
the disease, and they an?, as a rule, of ba<l j)rognoslic signifieanee. 1'hc 
patients may" pass away in a convulsive attack or they tnay live fi)r a 
lew days afterwar<l, during-, which they remain in decj) e<»ma, with or 
without a return of the (‘(uivulsions. Altliough these attac'ks present 
the general picture of <‘(^lampsia, and are often accompanietl by albu- 
minuria and nephritis, it has not as yet becai satisfliclorily determined 
whether they are to be r(?garded as uremic iu cliaraeUa*. I have s(‘en 
violent convulsions in 2 cases, one of which was entirely free from 
tilbuminuria, and the other showed but very small amounts of albumin 
in the urine. 

Partial convulsions arc distinctly more Vi\n\ The best marked e^ise 
that I have seen was one iu a writer, ninebHMi yc?ars of age, in whom 
the convulsions w<.?re confined to the right lower half of the face and 
die right upper arm ; this case terminated favorably. 

Tetanus an<l coiiditious resembling trismus arc oc^easionally men- 
tioned in the literature. They have not conic under my personal 
observation. ^ 

On the other hand, I have seen tonic contractures in individual mus- 
cle groups, as, for instance, in the flexors of the forearm, keeping the 
hand convulsively cIciicIkhI for days at a time, and once in the form of 
(ibstinate contraction of the left biceps, causing forced flexion of the fore- 
arm on the arm. 

A few of the jiatients under iny observation were much depressed 
•luring their period of convalescence by" repeaUKl daily' attacks of jiainfiil 
cramps in various muscles and innscle groups following sudden move- 
in(*nts in these [larts. The muscU'S chiefly alK?ct(‘d were those of the 
calf of the It‘g, individual muscles of the back and abdomen, and the 
muscles of the forearm. One jmtient would be attacked by" cramps in 
various parts of the body' at the same time, following such slight movc- 
nicnts that for <lavs together he di<l not dare to move. These cramps 
had no prognostic, significance and disajipearetl after the patient reeovc'red. 

Distinct cataleptic conditions, which for convcnicnci' are reierred to 
:d this point, are not fre(pient, although a more or less pronounced 
teiidency to cataleptic rigidity is not at all rare. It has been olisca’vod 
chiefly during tlie height or in the seeoml half of the febrile stage, 
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rart?ly earlier, and is usually associated Avitli stupor or coma-vigil. As 
these (•ouditions often make the elinicjd picture appear iriueh worse tlian 
it is, it is important for the pi’Jictitiouer to become thoroughly familiar 
with them. 

Palsies referable to anatomi<* alterations are rare — certainlv not inon* 
common than in typhoid fever or in small-pox and other a<"ute exan- 
tliemata. 

Hemipleg^ia has been doseribed in various ej>id(mii(rs ((nairvifT, 
.Ham[)eln). One case of the kind was observed among our j»ati<*iits in 
the epidemic of 1870. They appear to 1 k‘ dependent, as shown l)v 
some of the autopsies, on liemorrhages into the lueninges or into the 
substance of the brain, more rarely on (‘inbolism or thrombosis of the 
larger arteries <»f the cerebrum, and IIamp(‘ln <lescribed one case of 
thix)mbosis of the left middle cerebral artery. 

Associated with th(\se conditions we find palsies of single extremities 
combined often with disturbances of sensation — :nH*slh(‘sia, paresthesia, 
et<*. One ease of partial pandysis of the entire right l(.‘g (during the 
epidemic of 1878), wliieli at first was e^nnbined with hyperesthesia and 
lat<»r with formication, and whhdi during the period of convalcs<enc<' 
d(*V(4op<‘<l into a well-rnarkcd monoplegia, I am ritnv inclined to regard 
as a m‘iiritis, as f. find, hv reference to my notes, that it was latt?r i!)l- 
lowetl by prononnecd iniisenlar atrophy. It would be botli interesting 
and profitable to examine by modern inetliods siieli ceases of mono]>legia 
in future epidemics, to see whether the majority ar(^ not due to inMirilis. 

Meningitis. — Inllammatioii of the cerebral and s|)inal meninge> 
occurs with varying frcxjnency in th<» dilVen nt perio<ls and epidemic.-. 
The most cxpericnec<l pliysiclans ( Murchison, iVac(u*k, denner, Ja(|U<a. 
Barallicr) absrdiitcly deny tin* occurrence of meningitis in typhus fever. 
Mooring^ also, during tlie Crimean epidemic, was unable to diseov<*r 
any inHammation or snpjmration in the meniiig<*.s of 200 casc.s, ev(*n 
though a careful mieroset»pi<* examination was made, llampeln, never- 
theless, ri^porls 4 fatal ea.ses of purulent meningitis out of a total of 72t> 
patients in lh<^ epidemic of liiga. 

DISTURBANCES OF THE SPECIAL SENSES. 

Eye Disturbances. — The eyes, as we ha ve seen, arc almost always 
involved to a slight degree, there being a marked injwtioii and an inereas(*<l 
seer(‘tion of the <'.onjnnetiva.*. This eoiiju net ival e^itarrb, wbi(*h very iniieh 
resembles that which f>eeurs in m<*iisles, in some instances appears during 
the stage of incubation, assoeiattnl with cory za. With the beginning of 

* Qur)t(id l)y Murchison. 
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the febrile period in the ^rejit majority of eases the catarrh bec‘oiiies so 
inarktid as to be of eoiisi<lerahle diagnostit! importance, since tliis stage 
niTseiits so little else that is <?harsietiTistic. In seven* (?ascs, in which the 
patients lie with eyes open or half-open and the (H)njiinetival refhix is 
very ina<?tive, the condition not nirely leads to the formation of siipcr- 
iieial (Mirneal uhsers. The det'jKT layers of the cornea hut rarely become 
ilisense<l, although 1 have myself seen one ease of extensive parenchy- 
matous keratitis, and in very severe epidemics instan<*es have been 
re[)orted of necrotic keratitis with perforation of the cornea, and even 
panophthalmitis, conditions that, Ibrtiinately, did not occur in any of 
iny cases. 'Pliesc (fonditions appear to be confined to forms of the diseiise 
in which eonia-vigil is a j>rominent feature. 

Ileinorrhages into the eonjiin<;tivie are ({iiite c^unmon in severe (;ases, 
espc'cially in alcoholic subjects. When both eyes are atfecte<l and the 
hemorrhage is extensive, the patient\s appearance is absolutely uncanny, 
although the process is of no special signilhraiu^e to the eye itself. 

From the beginning of the disease the pupils j)rcsent nothing char- 
acteristic, but later, ospetfially in severe cases, they often become mark- 
ctlly contractcMl, and when the contraction is extrenic, the appearance 
of tlie fa(*e in persons with light-colored iridcs be(‘omes (jiiito pecailiar. 
How this phi‘nomenon is produced is not known, although, obviously, it 
(‘aniiot be the result of acc.hlent. 

In Regard to the changes of the refractive media and of the eye- 
gronml, we have very little definite knowledge. Tt is true that we find 
mention of the occurrenee of vitrwais opacities, (‘horoiditis, iritis, and 
optic nerve atrophy in special text-books, in these, unfortunately, the 
distinction between typhus and typhoid fever is not always siiificicntly 
clear. The muscles of the eyeball are rarely involved. In 2 cases I 
saw strabismus develop in the course of the febrile stage, and disappear 
after retrovory was establislunl. Other authors have mcntioncil spasms 
of the individual muscles of the eye and of the levator palpebrurn, 
followed by ptosis. 

Disturbances of the Hearing^. — In eontradistinetion to what is 
v^bserved in ty|)hoid fever, interference with the sense of he:iring due 
to the toxic (dfcct on the auditory center in the brain or on the 
auditory nerve appears to he rare in typhus fev’cr. My own ex])ericnco 
compels me to contradict Ijcbert^s statement that the hearing becomes 
alfectod towaixl the end of the lii’st or at tlu* hi»ginning of the second 
week. 

As a rule, auditory disturbances do not niak(> their a|^|)earance until 
die period of convalescence, when they become comparatively frequent. 
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Tlu?y nnv usually due ti) swelling of the mueous menibrcine liniiu** th^ 
Kustachiau tubes, and to cratarrh of the tyjn])anuin, eiuling soiuctiiiK s in 
purulent otitis meilia vvitii perforation of the tynipanie lueinbraia* 
eveji in inttamniatory diswLsti of the labyrinth. Occasionally, the emi- 
dilion goes on eviai to |)urulent infiltration of the mastoal eolls with 
periostitie abseesst's, neeissitatiug surgical interfcrcu<‘e. 

These niorbal (^liangt^s all depend on the hyperemia and swelling of 
the mucous membrane of* the nose and nasopharynx tliat are peculiar to 
typhus fev(M’, and develop during the first days of the disease. 

A(XM)rding to my experience in Moabit, they usually end favorably. 
Most ]>atients were entirely free from au<litorv disturbances when llie\ 
were diseharge<l. 

These remarks on diseases of the ear are based prineipjdly on the inves- 
tigations made by Hartmann ‘ on my patients in Moabit in 1871*. These 
investigations appear to l)e the most accurate and most (fompicte that huvt* 
appeared on this subject up to the present lime. 

Among IMO men whom he exaniine<l during the period of eonvaleseenee. 


Hartmann found aural diseases in 42, or per cent. Ilis tahle is iis 
follows : 

AceuiiuilrttiMii of eennnen in the exl<*niul auditory luoatus «; 

Swelling of the tubes with oatarrh of the tympanic cavity 14 

Acute inflaintualinn <»f the tym^panic cavity without perforation ctf the membrane . 4 


Acut'* iiillainiiiation with perforation of the tympanic iriemhram* (h (rase- were, nni- 
lateral, 3 bilateral; 2 casc.s were complicated svitli pcrif>slitis of the mastnitl 
proce.<s, I case with exubenu it granules in the extermil auditory meatus) ... 
Aggravation of tiniiitu.-; aurium ami ditlieult hearing j)ri>ent before the. disease . . 

llecurrerure of an <.»ld otorrhea 1 

Tinnitu.-i aurium without objective tindings - 

Dhscases of the lahvrinth ’* 

4‘J 

Xotliing definite is known of any <lccpcr altCfationS ill the 
nose than the typical catarrhal afftadion already mentioned. 

Tlie oceiirrciK'c of cpislaxis during tUe first stage of the disease, and 
even before the iM'giiming of flie fever, is worth noting. 


CHANGES IN THE RESPIRATORY ORGANS. 

The various parts of the respiratory tract all participate in the 
morbid proctv^s of typhus fever. 

The catarrh that affects the nose* ami nasopharynx sprea<ls iminttt- 
ruptctlly to the larynx, traclica, and to the <'oarser, as well as the fima, 
ramifications of the bronchi. 

'riiis catarrh of the respiratory tnict, es|>e(*ially tlu* bix)nchitis, is to 
he rcgardetl not as a wm plication, but as a peculiar manifcstatioi* of 
* Zcitschr./, Ohrenh.^ Bd. viii., H. 3. 
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iypluis fever. It can genemlly be <liseerneil during the vcry-iii’st cLiys 
of the disease*, reaches its grciatest intensity and widest distribution 
Ihnaighont tlie bronchial tree during the height of the morbid piwess, 
iiiul begins to subside with the (.roinnienceiiHuit of defer veseeiico. 

Tracheobronchitis. — 'fhe inllammation of tlie trachea and bronclii 
is accompanied iVoru the very beginning by freciuent cough, with but 
slight i^xpectoration. In fact, the cough is accompanied by very slight 
ex|)eotoration during the (Jiitire disease. This irritative cough is par- 
ticidarly <listivssing during the early stages, on aceoiuit of tlu* acute 
iiiigravation of the headaclie that it oecasioiis. 

I have seen slight tra(H?s of blood in the scanty, glairy ex|)ectonition 
following severe [mroxysms of <M>nghing, although not a trace of any 
tuberculosis was present even th<*n or later, nii* presence of a trace 
of blood is rciidily accounted for when one remembers the (vxlraordiiiary 
swelling, maceration, and intenst* reddening of tlu* respiratory nnieous 
inembnnie so often observed at the autopsy. 

'Ihe ateh'ctatic conditions — lobular piujumonia and hy]>osf:itic con- 
gestions of tlu; lower l(»be — are undoiil>t(K.lly dependent on tlu; catarrh 
of* the finer bron<‘hiotes and the cardiac w(‘akiiess that is present in all 
s(A'(;re cases, Hy|)ost4iti(; congestion usually begins to tlevelo}) between 
the tenth and fourt(*(Mitli days of the disease, at the time of greatest 
pr()stratiou — rarely oarlica' or later — ^iind, as in all acute infeetioiis dis- 
eases, it is of cxe(;edingly iinfavonxble prognostic significance. As 
I have mentioned in a former section, it is nev<;r absent in th<; 
cadavers of ty[)hns fever pati(;nts. 

I’lie older autliors lay great stress on the occnrreiure of diphtheric 
aflcctions of the respiraUny tract both in tlic nos(‘ and nasopimrynx and 
<lnwn to the finest ramifi<«itioii of the bronchi. Thev occur esj)ecially 
ill severe and <;xtensive ejiiilemics. 

We observed this coiidilion in 0 cases in and 1879, and in all 

the result was faial. of the eases traehentoniy was |)erfornied, hut the 

patients siiceunihod, as the process had extench?(l into the most minute 
rainifications of the bronchi. Whether these deposits ar(* mere diphtheric 
imanhrancs in the :matomic sense, or whetlier tluw are to he referred to the 
Klel)s-Ij<)ttler bacillus, is a question for future investigators to decide. 

Among otlua* severe and important diseases of the n\spinitorv tract 
th ose affecting tin* larynx deserve particular mcTition, as tliev afford the 
host explanation for the varying frequency of certain morbul phenomena 
ai <litfercnt epidemics and tlu* dilf(*rent periods. 

Murchison, with his wide experience and the extensive literature at 
his disposal, does not appear to have investigated this subject very 
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thoroughly. Me only mentions in passing the occurrence of erysijHjlatous 
(lisc^ase of the larynx. .Vcconling to my own experience, the cluiractor 
of the indivklual epidemic plays an im|K>rtant part in this mattei*. 
While in IS78 we had scarcely any severe larvnge^d iufcctioTis, their 
numU?r was absolutely terrifying in 187J>. 

Changes in the I/arynx. — The laryngeal examination is, for 
obvious reasons, very diffhailt and cvinnot often be carried out. When 
it is possible, however, tlie cjiuse of the hoarseness observtMl < luring tiu; 
first week is found to be a sinudc catarrhal condition, redness and 
maceration of the ventricular bamls, with discolor.ition of the vocal 
cords aiul marked swelling of the niiicons mcmibrane covering the 
arytenoid cartilages. Slight erosions are also occasionally perctptiblc. 

These changes usually <liMif)pear ct>mplet<‘Iy, and the voice duriiiir 
convalescence, while weak, is perfectly «*lear or at most very slightly 
hoars(^ 

Jn a ceilain nurnlx'r of cases, f»n the* other hand, tin? initial stages 
are IoHowchI l)y more profound altenitions in the larynx, which, cilher In 
themselves or from th(‘ conseqiuaices that follow in the remaining |)or- 
tions of the respiratory tract, may be of the gravest signitleanee. 

These more severe changes beconn* manifest <hiring IIkj h(‘ighf (»r 
toward the* end of the febrihi period, and appear to tak(^ their origin in 
erosions and tissun\s of the posterior laryngc^al wall. 

These defects are due directly to the drving-ont *>f the already niacc- 
rcit<'<l and partially disinh'grated mucous nuanbrane, caused by the con- 
stant mouth-breathing of the patients, who at this stag«^ Iw. in a seuii- 
conseious condition with mouth wide o))en. 

These fissures octair principally on the posterior wall, which faces the 
intca'ior of the larynx, aial develop into extensive ulcers that sjiread 
usually to one side, ami, as the nh*crative proc(\ss becomes d(‘eper, attach 
the cartilages of the larynx, particularfv the aryli'iioid. Thci mucous 
m(‘tnbrane covering the latter swells and forms a smooth, bluish-red, 
roundish tumor covered by a whitish exudate, which in the form oi an 
edema spreads to the neighboring ])ortions and the entire entranc(j to the 
larynx, and may seriously endanger the j)atient’s life by asjdiyxia. 1 he 
f)atient b(*ing usnally in a very low eondition, (juite nneonseious, ineajia- 
hlc of seIf-eontr<>l, and so weak that the nanaining flicker of life <*amiot 
resist even the slightest degree ol* <lyspn(*si, this danger is very great, 
and it is of great importiince to b«ir it constantly in mind. IleiH'e, in 
any severe ('asc the (^arli(‘st appearamre of cyanosis or any otlu^r symptoms 
of interference with res[)imtion must bo carefully looked for, and trac he 
otx>mv be performer! without undue delay. 
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In not a fow cases perichondritis leads to necrosis of the cartilage, 
and occasionally even tt) conipleto separation of the cartilage inan its 
Mttacjliments, so that it li(\s fiw in the small pus-cavity, and if, as I 
nivself* once ol)servi*d, jx'rforation hdics place, the caililage may he 
expelled when the patient (uaighs. 

If* death is avoidcxl in such cases by timely interference, the ]KTU)d 
of defervescence Is nsiially extraonliiiarily prolonged. As a nde, the 
patients are via<*eless for the remainder of their liv(\s ; and sometffnes 
stenosis of the larynx remains, whi(*h nHpiires a hmg and tfxlioiis eoiirse 
of treatment or forees the patient to wear a <*annula permanently. 

In 1(1 — tliat is, 4 per (‘ent. — of oiir cases treated in the Moahit Jazarotto in 
lfS7i) there 0 (*ciirr(‘d se.vc‘rc laryng<»al affei^tions. This does not include a still 
irreater nuinher of patients who developed hoarseness and complete aphonia 
ill tlie height of tin*, disejist*, hut in whom the voice was n'siored after they 
recovered. In 4 cases tracheotomy he(*ame ne(*cssary on account of peri- 
chondritis of one of the arytenoid cartilages and rosiilting edema of the 
iarynx. Three of these; r(;(!overed, hut had to wear the cannula so long as 
tlaw were under my observation ; iii the fourth case, operative interference 
came too late. 

P(‘richondritic abscesses an; nndoubtcHlly the (lire(;t cause of many 
severe; ptdmonarv and pleiiritu; cv)in|)Iications, [)articiilarlv certain forms 
of lobular and lobar pneumonia (aiding in gangrene or gangrenous 
pleurisy. They arc produced by aspimtion of* septic masses from the 
ah.s(;css(}s, which, :i.s we have seen, tend to rupture into the interior of 
the larynx after a certain time*. 

I do not mean to s:iy that all c:ises of gangreiK; t>f the lungs and 
^(‘mpyema an; referable to purulent aft*ctnioiis of the larynx, for there is 
no doubt that piiti'id inflammations of the pidmonary tissiu\s may be 
|)n»du(;ed in ways other than by aspiration. I do maintain, liowever, 
that infection f‘roni the larynx plays a very much more important part 
than has hitherto been sujiposcHl or rejx)rtcd in the literature. 

During the epi<lemic of we observed G cases of gangrenous disease 

of the lungs accoinpanyiiig |)crjclioiulritic abscess. Five of these occurred 
in tlie right lower lobe, wliicli, owing to its shape and the course of its prin- 
cipal bronchus, appears to be much more a(;cesaible to aspirated material 
tliaii its follow of the left side. 

Five of these (;ases emUxl fatally — ^tlie total number of deaths was 93 ; 
llio sixth, in wdiich there was a small circumscribed gangrenous focus in 
I lie lowor lobe, of the right lung, finally ended in recovery after a prolonged 
illness, and after the laryngeal afl'ection had been cured. 

Diseases of the Lung Parenchyma and the Pleura. — 

Among the most fre(|uent pulmonarv diseases in typhus fever, in 
addition to the atelc^ctasis tind hy|)ostatic iMHigestion tliat liavc already 
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been reform] to, is ti form of fibrinous pneumonia that cannot be (ILstin- 
guisliixl iiiicroscopically fiom the ordinary forms. No baeteriologio 
examination has so far been made. 

It develu|)s in the se(*oiid week of the disaisc, rarely earlier, and, as 
the patients at this time are usually in a stuporous or comatose* r'ondi- 
tion, there are no marked symptoms. Oceasionally, an increase in 
the resj)initory rate or a rise of temperatures points to its oeeurroiu*e, 
Itusty sputum or, in fact, expeetomtion of any kind, is often abs(‘nt. 
Only frequent and careful examinations of the patient will therefore 
insure the <leteetion of this complication. I am iiudined to doubt that 
the marbled and almost whitish aj)petimnce of the infdtrated |)orlion.s of 
the lung, pointed out by Salomon, are due to any i>e(adiar pathologic 
alteration. They are more naturally explaiiuMl by the general anemia 
that is usually present. 

Fibrinous pneumonia in typhus fever varies, as regards the frequency 
of its occiirrcnee, according to time and place. On the whole, it appears to 
be distinctly more frequent than in lyphoitl fever, and runs a decidedly 
more severe course. In we had to re|M)rl lihrinous pneumonia as ihe 
immediate cause of death in 14 cases, or 15 j)er (ient. of all fatal cases ; l)ut 3 
<3ases in wliich this diagnosis was made entle<l in recovery. 

Inflammation of the plenni is also distinctly more frcHpient than in 
typhoid fever. It is apt to follow lobular and lobar pnenmoni i, and 
espo(*ially purulent pneumonia, and lesids t4) purulent and piitritl cllii- 
sions, so that operations for cmpycMua are qiiiU* often rc(piir(*(l. 

The phniritic atlections, like pneumonia, arc quite likely to be over- 
looked. The patients oftmi do not complain of j)ain in the side, ami 
pleuritic friction is frc;qucntly absent, partly, no doubt, on accfmnt of 
the peculiar soft <*oiisistence of the flhriiious exudate, and partly also 
on account of the limitcMl respiratoiy movements. 

Almost all authors agree in mentioning pulnmnary tuberculosis or 
general miliary tubenadosis as an occasional complication of ly|)luis 
fever. It may make its apj)carance during tlu* height of the disease, or 
even during the later stages of eonvalesccaiee. 

From «uir prc‘^ellt knowledge; of the dis(*ase, it is (.‘ertaiii that such 
csises arc always dm; to a latent tuber(!id<»sis that has been lighted up 
again by the typhus fevcT. 

Among the patients under my care in 1878 and 1871) there was 1 case 
of general miliary tuhereulosis, 4 cases of fulminating (florid) pulmonary 
phthisis, and 1 ease of chronic; ulcerative infiltration of the lower lobe of 
the left lung, following immediately on an acute l()l)ar fibrinous consoli- 
dation. 



SYMPTOM A TOLOO Y. 


647 


ALTERATIONS IN THE DIGESTIVE TRACT. 

T)ig(‘stivo (listiirhiiiKvs are of far less importaiuie in typhus than in 
ivpli()i<l fever. 

'fhe abseiiee of s])eeilic, regularly recurring altenitions of the intes- 
tinal (‘anal in typhus fev(T has alivady bmi pointed out in the section 
on Pathology. Accordingly, there is also an abs(?nc(i of pain in tlui 
region of the small intestiiu*, and any noteworthy dcgr*ee of tympaiiites 
is mndy observed. I bedieve that it oe,curred in only 1 jkt c(?nt. of niy 
eas(\s. 

Pain, localized in the right iliac region, with gurgling, never occurs 
in typhus fever. 

As thcrci is no constancy in the anatomic a])]>efirances of the intes- 
tinal canal, there is a corresponding absence of regularity or anything 
especially characteristic, in the frccpiency of th(‘ stools. 

As a rule, then? is oonsti|)ation during tlic first \vc(dv, and not raredy 
during the entire period of the dis(?ase. Lat(‘r on, csjK^cially at the 
lioight of the disease and during dcfervcsccince, diarrhea occ'asionally 
(xjcurs. 1 believe that alcoholie\s are more disposed to diarrhea than 
other patients. 

'I'licre is nothing characderistii'. about the appearance of the stools, 
even when they are seiniliquid or (juite thin. The statements of ccrUiin 
physicijuis that the stools resemble the chanicteristic j)ea-soup stools of 
tyjiluml fever, rest simply on superficial observations. When the diet 
consists jirincipally of milk and broths, the stools may be yellowish- 
white in color, but they are never watery and free from mucus, there is 
no tendency to sc|)arate in layci's, and the coarse granular sedinuait and 
sharp ammoniacal odor characteristic of typhoid fever arc altogether 
wanting. 

As hemorrhages into the gjxstric and intc^stinal rnueoiis membrane 
have occasionally bc<?n observed at the autopsies of very severe cases, 
tln*r(^ is, of (bourse, a possibility (»f blood aj)pearing in the stool (Rand- 
lier, Tw(?edie, Frcrudis, and others), Such eases must, however, be 
v(Ty ex(‘optional, and the* rcqiorts should be received with gr(':it caution. 
TIutc is always a pos.sibility that the blood is simply a concomitant 
sym])tom of a heniorrhagic diathesis, or a mere hwal hemorrhage frun 
the rectum, or hemorrhoids, etc. The statements of some of the older 
authors in rogjird to the frequent occurrence of intestinal hemorrhage 
probably depend on an error of diagnosis betw'cen typhus and typhoid 
fever, since, as we know, the two diswxses were not infrequently con- 
fusixl, as, for instance, in England and Irtdand. 
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One of the ca.se.s olwerved in Moabit in 1879 well illustrates the neces- 
sity of j^reat earo in jutlj^inii: these heinorrhaj^:es. 

• A yoiini^ nmn, several of whose ndatives liacl been treated in the laza- 
retto for typhus fever, and who was admitleil with typical syin])toms of a 
severe attack ol* the disease, had a profuse hemorrhage on the ninth dav 
of ins illness tliat evidently came from some of the higlier portions of lljo 
intestine. At tl»e autopsy, the source of the hemorrhage was found in a 
duodenal ulcer that wa.s evidently of long standing. 

There is little of iiiiportaiico to say regarding other portions of tlie 
intestinal tract. 

During the first day tlu; tongue is thickly covered with a whitish 
or yellowdsh-brown exudate. As the patient becomes more and imiro 
apathetic and liis mental condition more clouded, the tongue l)(‘eom<‘s 
leatlierv, dry, tremulous, covensl with crusts find inarki'd by lissun's, or 
smooth and glazed (Oliermeier). Tht^ gums and lips jire also drv and 
eoven'd with SJinh'S. 'Phis dryness eannot ho jivouh‘d altogether even 
with the best care during the height of the disease. 

More rarely there is a scorbutic softening of tin? gums and other 
portions of the oral miieoiis ineinlmino, with a tendency to hemorrhages. 

The soft palate and the tonsils fire at first of fi deep-red color and 
macerated ; later they be<*ome dirty yellow, dry, and c.'overed with 
strands of tenacious mucus find dry crusts. 

In a few epidemics and in r.iro cfiscs diphtlu’iic; aflections of tlie 
pharyngeal struetnros occur, followc<l by siipiTlicial or oven tleep iih*ers. 
Personally, [ have seen M cases of this kind ; 2 of them endcKl fatally^ 
and the thin! retrovenxl after a miurh protracted eonvfilesccnce. 

CHANGES IN THE GENITOURINARY ORGANS* 

The changes in tluj kidneys and their secretion, so far as is known,’ 
is practically the same as in other acute infections diseases, especially in 
fw've.rc crises of the acute oxantlicmsita. 

From the very earliest days of the disease until past the height of 
the febrile period the urine is scfint in (pifintity — thfit for twenty-four 
hours rarelv cxcec^ling fnim 1000 to 1200 e.e. — is high in specific 
gravity, and strongly acid, with an abundant sediment of uric acid and 
urates. 

As the fever subsides, jiiul during the period of convalescence, the 
urine is ligliter in color, clear, and sometimes very abundant. 

(JriessingcT, who also cpintes Jenner and Finger as anthorities, 
ro|x^fit<?dly sfiw, ilnring the height of the fever, a temporary secretion 

* The inoFt r\‘irftfiil work on this rpi(*stion has been done by Pribram and Kobi- 
gehek, AVyss, K(»senstoin, and Laricrraux. 
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ol* larj?o quantitioss of clear, pale urine. I myself liav(‘ observed tins 
several times, espt'cially a short time before the beginning of defervi'Sr 
<*ene(*. This plienornenon, which I have never ()bservt?d in typhoid 
fever, is dilficailt to ex|)lain. 

During the height of the disease the excretion of urea is often not 
increased, sometimes it is (;v<ai diminished (Itosenstein, Laneeraux) ; 
while the excretion of iirie acid is always ilistinctly increased. 

Laneeraux, even when the patients were taking large quantities of milk, 
never obtained more than from 11.5 to 24 gjn. of urea in twenty-four hours. 

Kosenstein found that tlie setavtion of urea was at iirst considerably 
increased ; during the suhsetiuenl course, of the fever it fell far below the 
physiologic daily amount, and during convalescence it again rose gradually. 
His lindings show a remarkable agreement with those obtained by Barallier 
as early as ISBl. 

Others among the older authors ( Barkes, Ihiehanaii) speak of a continu- 
ous marked in(?rcase in the production of urea during the height of the 
dist=«isc. These discrepancies suggest the necessity of careful investigations, 
during future epidemics, with the improved methods that arc now at our 
disposition. 

The (dilorids regularly undergo marked diminution, and sometimes 
reach a minimum during the febrile j)eriod. From the beginning of the 
stjeinid W(.*.ek it is often imi)ossible to demonstrate them. 

As we should expei^t from the fr(M|iiency of cloudy swelling in the 
kitlncy during the height of the disease, as sliown by numerous aiitop- 
si<‘s, there is usually a moderate febrile albuminuria in the febrile stage 
in severe and moilerately severe oases. The albniiiinnria occasionally 
makes its appearance as early as the niidille of tlie first week, more fre- 
<|uently toward the en<l of the first or b(‘ginning of the sra)nd week, 
ami <lisaj>pears with defervesc»enei», or occasionally a few days before 
tliat period. Microscopic examination of the urine in such f^as(\s shows, 
in addition to r.rystalliiie scHliments, only a few epithelial elements from 
the kidiKW and pelvis, and hyaline easts in moderate niinibers. 

Severer gra<h\s of albumilltiria, lasting into tlie period of eoirva- 
leseenee and a(‘compani(*d by blomly urine and numerons renal eiiithelial 
<H*lls and <‘pithelial easts in addition to hyaline easts, indicate parenchy- 
matous nej)hritis, a coinplicatit)n of unfavorable prognostic signitieam^c 
tliat fortunately is rare. In a few, but by no means all, cases it ends 
liitally with symptoms of uremia. Five eases in which we could demon- 
strate parenchymatous nephritis at the autojisy had been elinieally quite 
free from uremic, synqitoms. 

In yoimg individuals, especially in children, albumimiria with abun- 
dant admixturi* of blood in the urine lias bmi ol)servi»il on the fourth 
or fifth day of the disease (Weiss), even before tlu* apixiarauce of the 
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oriii>tion. The prognosis in sueli eases, Avhieh, as a rule, are comjdieated 
with piieunionia, is (]uite as had as in similar eonditions among adults 

If the patients survive tin* nephritis, they, as a rule, make a com- 
})lete recovery after a varialde period of time; rocovcTy is undouhtedly 
much nu)re frec|uent than in lu'phritis accompany iiig angina simplex 
diphtheria, and scarlet fever. 

It is worth noting that some recent observers, Vierordt among them 
have ohtaincil a iK)sitivc diazo-rea(ition with a fiiir d(‘gree of regularitv 
in their analyses of typhus urines, which is a point of similarity hetwiHMi 
typhus fi‘ver and typhoid fever and a number of the acute exanthemata. 

Occasionally, the urine also gives (lerhard\s ferric? chlorid reaction. 
The oecurreiiccj of sugar in the urine, observed in sc'veral cases bv 
Buchanan, has not, so far as I know, been confirnuMl bv anv other 
authority. 

Bladder disturbances of any severity are not of frc‘cjiient oeeur- 
raiee; and, Hltliough we re])eatedly found hemorrhages into the inneoiis 
menibraiio at the auto])sy, the condition had not produced any sym|)- 
toms during life. 

Retention of urine is very ran* in men, but quite oommon in women, 
espe<!ially during the febrile stage. While we bad to use tlu* catheter 
on males in only 2 instances in the epidemic of 187I>, a daily, or at 
least an occasional, resort to the catheter was necessajy in almost all 
the fematc eases. 

In regard to changes in the genitid organs in typhus fever, our 
knowledge is very limite*d. 

The Male Genital Organs. — ^Orchitis ap])ear.s to be even more 
rare in typhus than in typhoid fever. 1 saw a singk* ease of unilatenil 
orchitis in a young man shortly ludcire tlic crisis ; it lasted ten days, 
and subsided without going on to suppuration. Most o(* the authors 
do not even mention orchitis. 

The Female Genital Organs. — On the other hand, the dis- 
ease a[)pears to have a marked effect on the female genital organs, 
manifesting itself in a variety of ways. The effect on menstruation 
is similar to that ol)seiwcd in offier acute inf(!ctif)us diseases. 

The onset of <he dis(*ase is quite frequ(‘ntly accompanied hy prema- 
ture menstrual flow. '^Fhe flow is often more profuse than in health, 
and occjisir)nally the hemorrhage is so severe as to have a marked weak- 
ening effect that shows itself in the suhsecpient course of the disease. 
If the disease occui's shortly after the Inst menstrual p(»riod, menstrua- 
tion is almost always siispemled during the entire diimtion f)f the attack. 
In mild cases the menstrual tlow reappears soon after the period of 
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defervescence, and may even be inereast'd in iiinount. After severe 
cases, on the other luind, its appcsininw* iniiv be <ielayed for soim^ time. 

Pregnant women do not ap|)ear to have any special predispo- 
sition to, nor does |)regnancy afford any protection against, the disease. 

The offec^t of the malady on prejj;nancy has be(‘n ovtTestiniated by 
many authors. Typhus, like typhoid, fever is not by any means so 
daiigcu’ous to a pn^gnant woman as Ls variola, A large perc^entage, if 
not half, of all pregnant women have the disease without suffering 
abortion or premature labor. This is true particularly in cases in which 
the disease makes its appcaranc^e during the later months of prt'gnaiicy, 
hut even during tlH> (‘arlier months abortion is by no infills a coiishint 
occurrence. 

The English physicians, who have probably enjoyed the greatest 
(*.vperien(*e in this respe('t, believe that typhus lev(.*r has a slighter effect 
on the course of pregnancy than has any other aeub^ infeclious disejise. 
Ward(?ll states that he has luivcr seen an iiitcrru])tiou of pregnancy 
during the course of typhus ftiver, although it fiuist be admitted that 
his statement wotild carry greater weight if it were based on a larger 
number of cjises. 

Even when ja’ognaiujy is int(*rruptcd by the disease, tlu* accident is 
not always followcMl l)y grave (M>nsequences. The greatest danger to 
the patient is that of severe hemorrhage. .Vfter studying a number of 
tliesc cases one gets the imprassion, however, that the metrorrhagia is not 
a result of the expulsion of the fetus, but mther that the hemorrhage 
ocxairs bec^iuse the disease has assumed a hemorrhagic ehanictcir.” 

VARIATIONS IN THE COURSE AND MANIFESTATIONS 

OF THE DISEASE. 

The end of the febrile period in almost every case marks the end of 
the disease. 


RELAPSES AND RECURRENCES. 

Relapses and recurrences, so common in typhoid, are of the greatest 
rarity in typhus, another among the niail^^ pomts of r('semblan(‘(' hetweim 
this disease and the acute exanthemata. Altliough some authors, among 
them lianilli(H*, claim to have obscTvcd relapses frequently, they have 
failed to prcKlucc any positive proof for their statements, for it is abs«v 
lutcly n(*e(»ssary to exclude with e(‘rtainty other eA>in|)lications or se<pu*ls 
as caustjs of the renewed f(?ver, and to show that the rise in temperature 
was immediatedy followed by a st'coiul appciinmce of the characteristic 
rash. 
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Murchison himself never saw an un<loiibted ease of relapse or reeurrenct 
and Griessiiiirer denies its rtMiurrence ahsoliitely. Jenner, Htewart, and. nmn 
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recently, Tlminot, each saw 1 ease, and even Uiiehaiiaii (see Murchison) 
eould not find nH)re than 1 <-:ise of undoubted rela]»se to record anuuijj: d(H)0 
cases in the Jjoudon h^ever Hospital. 1 mvsclf have 2 observations to 
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report that, I l)elieve, arc undoubted case?* of rcvlap«s but 1. will also add 
jhat 1 believe the oaseri to })e aiionuilous. wliieli is proved by tijc tael that 



both of them o<*eiirred in 187S anionir ji very small number of patients, 
while ill 18711 we failed to observe anything- in the least resembling a relapse 
<»r a recurreiiee. 
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The first case was that of a laborer, twenty-six years of age, who, after a. 
severe, iincoiiiplicated ease of typhus fever teriniiiatiiig by lysis, entered 
upon his convaleseenee on the seventeenth day. After tliis ])eriod he was 
free from fever, his temperature being usually subnormal. Eleven days 
later, the patient being still in bed because he was very weak and emaciated, 
ho had another chill and the tcmix^rature rose rapidly. The spleen, w hich had 
not been enlarged belbre, Wiis <listiiictly pa1])able and sensitive to pressure. 
On the third day of the disease there was a distinct, though scanty, erup- 
tion of n)se-spots on tlie abdomen ami chest, with a few sj)ots on the extremi- 
ties, including the florsal surfaces of the feel, the rose-s])ots lat(*r in part 
undergoing a petechial transformation. On the fifth day the leinperalnrc 
fell by cri.<is ( Fig. 52) and the patient began to iiiend, and this time Ids 
recovery, although protracted, was iifd again interrupted. 

In the secomi <?ase the most marked feature was the short duration of 
the afebrile ])eriod between the end of the primary attack and the beginning 
of the relapse, so that the case rather resembles what is usually described a.s 
a recurrence. The patient was a carpenter, twenty-live years of age. Afler 
an attack of typhus marked by extremely high temperature, the lever fell 
by lysis on the eleventh ilay ( Fig. Go). The rash had disappeared exet*p( 
for a few' dirty-brown and yellowish-green spots. Except for. a markiMl 
catarrhal alfeclion of the larynx no organic disease of any consequence had 
developed ; albumin had never been found in the urine. During the night 
between the second and the third day after the subsidence of fever the 
patient had a chill and the tern j le rat u re again began to rise, reaching 
on the evening of that day. The temperature continued moderately high 
for the next few' days, and then gradually began to fall by distinct lysis, the 
period of <lefcrvescencc being completed by the ninth day. On the very 
first day of the second attack of fever albumin and blood, with hyaline and 
cfiithelial casts and casts eovere<l with re<l bhK)d-cells, made their appearance 
in the urine, and on tlie third day a very cOiaracjteristic and modcTiitcly 
abundant eruption of rose-spots made its appearance. Splenic enhirgemeiiL 
was not observed. After this the case ran an ordinary course. I'lie syni])- 
toins of nephritis disappeared completely afler four ami one-half weeks. 


VARIATIONS IN THE COURSE. 

The course of typhus fever is subject to very wide variations, which 
at different tiine-s and on the strength of observations olitained in difler- 
ent epidemic's have rc'ceived a great variety of different names. 

Older Nomenclature. — Thus, it was formerly tlK3 (Mistom to apply 
various names to the disease, dejicaiding on the promincMiee of symptoms 
referable to definite groups of organs or to single* organs. 

The term typhus nrrvrfsus or typhus ataxicus was apjilic'd to e-Jises 
with nniisiially severe nervous manifestations, such as delirium, coma, 
siibsultiis toudinura, and earpholog}\ 

Whe^n loss of strength 'with c^irdiac \vc'akii(*ss and a tendency to 
(collapse made its appearance c^Jirly, the o:ise was callcMl typhus aUixo- 
adynamicus. Typhus dyscntericuis w'as diagnosed when diarrh<*a or trm* 
dysenteric symjitoms forrnc'd a prominent filature, while the ohb‘i 
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Englisli and Trisli j)liyHicians particailarly were likely to speak of 
hfpluffi mUirrhall^ wIk^ii the mucous membniiies of the air-passiiges 
early beeanie involved and presented the most conspicuous symptoins. 

These names, to which a lar^e number that arose in a similar manner 
might be added, have little more than a historic interest at the pnjsent 
•lay. The appearances and manifestations of the discjise arc capable of 
an infinite nuitil)er of combinations, and the number of clinical pk^tiires 
is so varied that it can be neither justifiable nor useful to dignify indi- 
vidual forms by sjKHMal names. 

On the other hand, it is of much pnicti(?al utility, not to say of 
absolute necessity, for a ])roper understanding of the disease to form a 
careful estimate of the differences in severity and duration, and use a 
nomenclature based on these differences. 

We will first (*onsi(l<»r in this connection etises of mild degree, cases 
of short <Iuration, an<l abortive cases, which in tyjihus fever, as in all 
acute infectious diseases, play a very important rote. 

The manifestations and the course of these forms are subject to 
remarkable variations, and the conditions on wliich they ' dc'pend am 
even yet pracitieally unknown. The frequency of their occurrence varies 
with the time and variety of the epidemic, and also may vary during 
different periods of the same epidemic. As the epidemic spends its 
lorce, a remarkable iucreiisc in the number of milder cases is often 
observed. 

r think we are justified, in studying the reasons for this phenomenon, 
to assume a gradual decrc^ase in the strength of the morbific agent as 
the i‘pideniic progresses ; or it may be assumed that after most of the 
individuals specially predisposcnl to the disease have been attackwl, 
those who are less <lis|)osed to it also become affected. We cannot hope 
to gain a true understanding of these conditions until wo learn more of 
the nature of the tyj)hus fever poison, and until such ge^ncral questions 
as prcnlisposition and immunity have been further elucidated. 

If we examine cases of short dumtion .and cases of mild degree 
more carefidly, we find that a short attack is by no means nci.-essarily 
characterized by a mild course. A case may be mild from Ix^gimiing to 
end, without being at all short in ihiration ; and, conversely, cases of 
short, or even very short, duration not infrequently present a gnive 
clinical picture, Tiot only during the active course of the disease, l)ut 
even until the beginning of defervescence. 

Cases of Mild Degree, Well-marked Cases, and Cases 
of Short Duration. — As compared with the frequency of miUl forms 
of typhoid fever with relatively low tempiratnrcs known as ‘Agastric 
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fevpr” or “mucous fever,” analogous cases of typhus fever are 
(Hstinctly less cjunmoii. I'acii such eases as entl m])i<lly in re<‘nvcrv 
witliout any unusual coinplksition or |)ennanent injury to tlie health <i(‘ 
the individual, sometimes, at lesust, run tlieir wairse with high fever and 

eoiTes|)ondingly s(>voi’(( di,«- 
tuilmnctes of the genemi 
condition. In any opi- 
d(^mic, howc'ver, eases vvilf 
^ ho ohs»*rv«'d in which tlie 
5 disease runs its eours(‘ in 
I the iisuiil time — from I'onr- 
3 teen to s(*venteen days, nr 
I vwn longer — without oiiee 
■g manifesting an niiiisiially 
I high tenipenitiire. 

« hese mild cases gtMicr- 

ally do not begin with a 
I distinct chill. After a 
period during which the 
" ])atient comjdains of chilly 

1 leelings, the tempenilnre 
rises gradually, by succes- 

3 sivc steps, so that it may 

2 not reach its ullimafe 

^ height before the fourth 

? (lav of the disease. Ac- 
>* • 

5 eordingly, the initial syinp- 
f. toms — h(*ada(;he, backache, 
I vomiting, etc. — are also 

3 less severe, and in many 
J; patients (he mind remains 
i el(?ar even in the evening 

and during th(‘ night. The 
subsecjiieut eonrse (^f the 
feV(T is often irregular, 
with marked rcanissions 
and intc'rmissions (Fij?- b-l), 
and the period of deferveseciM*e is often prot meted. The jmlse, parti(Mi- 
larly in men, is mii(;h loss fr(*f|iient than in the severe eases, and in wonuai 
it usually remains ot* good voIiiuk' and tension throughout. 

I have an impression that splenif; enlargement is l(?ss fre^quent in (uses 
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of this kind, and tliat the rash also is, as a nile, less well marked. 
Ill a number of these cases catarrhal laryngitis and Iraeheobroiiehitis 


Day of the <iisense. 



Fk;. Go. • -Stnjllinjf artnr, awd forty-seven. Short and mild ntt;u*k of typhus fever. 


were both early and marked features, and forrneti th(» most ('onspietioiis 
ehara<^teristi(;s of the elinical picture. 

In addition to tliest? eases of “catarrhal typhus” 1 had oceasioii to 
observe 2 eases, eharaeterizcxl hy a ndatively low hut protraet(‘(l l(!ver, 
lasting in 1 case as long as twenty-two days, in which sym[)toms of 


Day of the di.seasc. 



Fk;. C(i. - Huker. aged twenty-one. Abortive attaek of typhus, ending by crisis. 

hemorrhagic m^phritis wen^ at first very conspicuous, and vanished eom- 
pletcly after the end of defervescence. In the ease in which the fever 
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lastixl twenty-two days the nish was so scanty and lasted so short a tirno 
that the diagnosis ini^lit have remained doubtful it* the exainiiiatiou had 
been at all superficial. 

Wq eoinc next to the eases characterized by sliort duration and a 
mild course. Tlie morbid phenomena in many of these cases arc even 
milder than in the foregoing group. The spleiiu; enlargement and ihc 
eruption are only very sparingly developed, and the disease ends within 
fmm five to eight days. This variety is illustrate*! in Fig. do (compare 
also Fig. dd). 

These are the cases in which the characteristi*! cHiiiad picture is often 
so disguised as to be tpiite unrcHiognizable. If they arc the first mics 
during an epidemic, flic diagnosis is practically Impossible, and even 
during the height, or toward tlu^ end of tlui epidemic, the diagnosis will 
depend largely *)n the history and the determination of fre(|uent or inti- 
mate relations w ith undoubte<l cjiises of typhus fever. J cannot agree? 
with Griessinger and other authoi*s wlu) maintain that the rash, or at 
least the (‘haracteristie roseolous eruption, is constantly absent in tla'se 
cases, which, by the older aiithoi’s, were usually designat(?<l fcl)ricnla. 
T have soon patients *if this kind exhibit a WTll-mark('<l and eharac- 
t(‘rislic eruption whkdi lasted even longer than the febrile perio<l when 
the latter was verv short. 

Abortive Cases. — It will be well, for practical n;asons, to mak<? 
a distinction bctwt'cn the eases of rxaufhanatim Icris ef fevimma 

just described and thos(^ in which, after a severe onset and clinical 
course, detervcscence makes its a]»]M'aram*e unexpeedwily early. The 
term ‘‘ abortive typhus may with propriety be applie*! to such cases. 

In the cases of this class it happens nain* fre(|uently than in those 
of “febris cxanthcmatica Icvissima,” although by no means (M»nstaiitly, 
that the highest temperature — after a violent initial chill — is n'ached 
w'ithin from twenty-four to thirty -six hours or oven earlier. After this 
time the temj)eraturc usually j)ersists for several days at its maxijiiuin, 
in the form of a continiUHl fevea* or continued remittent fever; less fre- 
*piently it is quite irregular. The tenqjcrature, whu-h may be extremely 
high, tluai falls by distinct crisis (Fig. fid) lasting but a few hours, and 
remains ru)rmal. 

The. comlition of the ])atient in these forms is often extremely alarm- 
ing for several days or even until just Ixdbre tlu! b(*ginning of deferves- 
cence ; after initial phenomena of great violence the patients |)res<‘nt 
inark(‘d hebetmle, profound ]>r)stration, and even furious dcliriuni. 
The coialiti*)!! of the spleen varies greally. In some ceases I have scon 
a marked enlargement ; in others the organ was not swollen at all. 
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The rose-sputs in abortive forms are, as a rule, few in number and last 
l)ut a slu)rt time, although sometimes a number of them undergo 
|K>teehial tninsfbrmation or peU^tfliae may develop independently among 
(he rosc-s])ots. The eruption ol* larg(^ maeulcs that has b<‘en refiaTiMl to 
:ip{)ears to be more common in abortive ciises than in well-marked 
forms of the flisease; and another jwiiut that seems to me worth noting 
is the frc(pieut appeaniiicc; of herpes facialis during the (jrisis. 

Cfrave pulmonary c<iinplicalioiis, espiK^ially pneumonia, are rare in 
abortive typhus fever, although sometimes laryngitis and bronchitis, as 
occasionally occurs in cases of the tebris exanthematica levissiina,” 
form a ])romincnt feature of the disease. 

In a few cases 1 observed an unusually slow pulse of good volume 


Day <if tho rlisi*asi‘. 
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Fn;. ii7.--Tail<jr, iiiiicteon. Abortive roursc. Slow pulse even during the fi-brilc poriod. 

and tension, sometimes not exceeding from SO to 100 in the evening, 
'riiis j)henomenon in itself is a g<x)d pi’ognostie sign, and justiiics the 
hope that tlie course of the disease may be abortive (h^igs. 66 and 67). 

Tlu^ condition of the kidneys in the abortive forms is usually good. 
Slight degrees of albuminuria may occur ; marked excretion of albumin 
with blood I saw in oidy 1 case, and that wUlS of rather long duration, so 
that it could hardly be callcHi a distiiu^tly abortive case. I give the 
temperature-chart of this cfise in Fig. <58, as it shows not oidy the course 
of the temperature, but also the occurrence and significance of a rela- 
tively slow pulse. 

These cases, it need hanlly be said, form the tmnsition between 
abortive cases and those of moderate severity ending in recovery in 
which the duration is not abridged. 
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So fill* wc liavci discussed cases in which, as wo have seen, a diagnosis 
could 1)0 made with certainty, or at least with a lair degree ot* probahi lit v 

(‘specially if tluy Avon; under observalioti for a sufficiently long time. 
Ill every epidoinic, however, especially when it is at its height and 



toward th(» end, casts oetair that cannot bo diagnosed with eertiduty and 
in which the interpretation will be gn'iitly deptmdent on the point ol 
view of the observer. In these eases th(' fever lasts but a short time 
and oxainiriation fails to disidose any jM^isitive signs of typhus, such as 
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the characteristic rasli, although, at the same time, other diseases can he 
]>ositively excluded, imd the history shows that tlic individuals have hatl 
close relations with typhus lever patients. 

Some of tliese cases might with perfect justice be called ^^Jvhris exan- 
(hematica sine exaufhemafCy^^ in imitation ol* analogous cases that occur 
in variola and scarh^t lever. 

This form is montione*<l in the writings of other authors, espetaally 
the more reecait t)nes, among whom I may name Itoscnstein and Xaunyn ; 
the former claims to have observed it ipiite Iretpienlly. 

Finally, w(! have a grou[» of most perplexing eases, halHiilg all 
attempts at diagnosis. Individuals who have for a long time been 
exposed to (he intluences of the. typhus fever |K»is<»n develop a condition 
of g(*neml <l(‘[)resslon, loss of appetii<‘, insomnia, pain in thi; head and 
limbs, ringing in the (!ars, bh‘«Hling at the nose, and irregular le.brilc 
disturbances lasting for days or even wetdes, without ever exhibiting 
any ])ronouncc<l symptoms of the discnise. Pliysicians, ward attendants,, 
and other persons whoso duties bring them in contact with typhus fever 
patients are [)articidarly prone to devcl(»p this condition, and it is a 
noteworthy fact that they usually recover very ijuickly as soon as they 
are rcjiioved from tladr unfavorable surroundings. Jaipiot has described 
(his condition, which he (valls iyphmition i) pdite close” a term that 
suiliciontly describes his interprebdion. 

Ambulatory Cases. — In this <*onnoetion the (juestion comes np 
whotluT walking eases o<;cnr in typhus, as in typhoid, fever. Sane of 
my owui obs(U’vati«ms, 1 l)eII(JV(‘, point to the occurrence of such cases, 
if not with (H*rtainly, at least witli a fair degree of probability, and 
among other authors I nuiy ipiote Be<*.her and Passauer,' in whoso 
writings similar statements may be found. 

The fr(Hiiiency of mild and very mild <*as('s also aj>pears to vary with 
(lie p(‘riod and the individual epidemic. The fact that some authors do 
not mention them d<M.*,s not indicate that they did not oeenr, but rather 
iliat the (Tmicid material was observed under peculiar cinMimstanees. 

It is Avorth noting that children app(»ar to be more frequently 
attac^ked by this form of the disease* than <lo adults (Orie^ssinger, Wyss), 
and that the iuild<»r forms often b(*come more prevalent among adults 
towaril the end of the epidemic, particularly among individuals who, 
owing to favorable* surroinielings anel good ])hy.su*al e»onditioii, may be 
•assumed to possess a grcate*r rcsistane?e to tlu^ poison. 

It is eliffieailt at this lime to give any figure's in regard to the frequency 
of cases of short ehiration. Amemg ‘»47 eases in Moahit analyze'd b\’^ niy 

' licHin. klin. Witchcnuchr.y 18G8. 
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assistiiiit, Salomon, 24 were free from fever on from the seventh to the ninth 
day. It will he seen, therefore, that we failed to get tlie mildest and shortest 
eiises, for the simple reason that they rarely enter the hospital, and are seen 
practically only in private praettiee. It is rather interesting that Murchison, 
who h:is givcMi so careful a description of the dis(‘ase, fails to say anything 
about this class of eases. His statisties in regard to the duralion of the 
disease do not include any cases of less than one. week’s ilu ration. Amoie^ 

patients, he had 3 in whom the disease ended on the eighth or ninth dav. 

RELATIONS TO, AND COEXISTENCE WITH, OTHER DISEASES. 
Acute Kxanthemata. — TUc. most inttTcsting n^lation is that 
which exists between typhus fever and the acute exantliemata, to which 
it is so nearly related. It may be stated that typhus fever probably 
does not occur simultaneously with the aeute oxanlhemata, although 
isolated iustauees of sii<4i oeciirrencc an; meuiioiie<l in tin' literature. 
"Wie reports are not eonviindug, how(‘ver, and tin* foregoing statement 
must hold good until more positive eases nr<‘ repen ted. 

Murchison, who do(‘s not liimself appear te> have met with the erom-- 
plication under dis<*ussi(»n, gives I>arallier ami Ihiehaiian as his amhori- 
ti<;s for tin* simullaiieous oeeurrein*o of small-p(»x and tvpluis lever. 

IJanillier^s slate*ments <*aiinot W(;ll b<‘ investigated, and Ihiehanan’- 
ease, the histoiy of which Miirehison epiotes in full, uinpiestionably 
admits of mon* than one interj)re1alion. 

In regard te) the eoexisteneo of typhus and s(*aiiet fever we also 
lack reliable information, ami tin* statements in regard to the eoinjili- 
<-ation with measles are mon; than uneerlain, b(*eanse, as W(* have s< (‘n, 
both diseases during their initial stigc* present the symptoms of <*on- 
junetival and bronchial catarrh, ami be<*ause the morbilliform rash ol 
typhus fi*v<*r is som(;times imlistinguisliabh; from a fugacious (‘niption 
of measles. 

We must, however, elearly di.-tinguish between actual cocxist<‘m;e 
and a rapid or even immediate sue(*ession of typlius fever and the acute 
exantboniata. Tliat inte<-tion with one of the exanlliemala may 

o(;cnr during eonvah‘seenee or even toward the end of defervescence; m 
typhus; and, <*oinwsely, that imlivhhials recovering I'nun searlatnui, 
measles, or variola, may, owing t<» some imfortnnatt; acehleiit, unim*- 
diately contract typhus fev(;r e.anm»t be (h‘nii‘<l. 

I may mention the case of a young man, eighteen years of age, in whom 
a well-marked rash, which for the most part immediately Ijecame ])etechial, 
develo|'>ed while the skin was still undergoing the ty|)ical lamellar dosqua- 
niation of scarlet fever. He had a severe attack of typhus fever whi(;l> 
ended in recovery. Murchison, out of a total of 7 cases of typhus follow- 
ing immediately upon scarlet fever, twice saw the disease develop during 
the period of desquamation. 
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Other Acute Infectious Diseases. — A iiumbi^r of those are 

capable of being combined with typhus fever during the height of the 
febrile stag<? or toward the end, or during the bi^ginning of <;onvales- 
ccnce. 

This applies j)artieularly to pyemia and septic processes 
caused by streptoeocjci and staphylocoafi, especially ery.si|)clas. 

The occurrence ol* fibrinous pneumonia, due to the? action of 
the Frankel-Weiehselbaum bacillus, during the febrile jM'riod of typhus 
fever has already been referred to as a distinctly frcMpient and very 
grave eompliciition. 

In this connection acute tuberculosis, cspetfially acute miliary 
tuberculosis, is spoken of by all authorities. It may develop in any 
stage of typhus fever, but occurs most frc<|ucutly toward the end of the 
febrile j)eriod or during convales<‘ene<*. 1 hav(^ observed this compli- 
cation 5 times. One case, o<‘Ciirring in a young woman twenty-three 
y(*ars of age, presented a typical picture of acute* basilar meningitis, the 
iirst symptoms ap])oaring toward the* end of the se(*ofid wei»k of an 
attack of ty|)hns fe\'er with moderat(‘ly severe onset. 

Tlui relation b(?tween typhus lever and rclapsingf fever is both 
inl<T(\sting ami important from a prognostic* stand|)oint. That tla* «lis- 
cas«\s may coexist is bcyoml all doubt. It is pn)l)able that the stage 
cf incubation of typhus fever may begin during the eoutiuuauee i»f an 
existing relapsing f(‘vcr ; whereas, conversely, tin* spirillum of relapsing 
fcv(?r jirobably docs not Ix'come pathogenic in the* borly of a typhus 
fov«T patkmt, or at least such an occurr(*nce is extremely rare. 

I have already given a brief account, with the teniperature-ciirvc (Fig. 
oT of a case, ohs(;rvetl in Moabit in l87Jt, of typhus iinnuMliately tbllow- 
iftg an attack of relapsing fever. Biinilar coinpru'ations of lyphns and 
orlapsing fever ha<l been rep(‘alcdly observed bidbre that tina*. {8uch cases 
an* [>rol>ahly not rare when the two diseases are ej)ideinic at the same time. 
The combination was .lot unknown to (iriessinger ; and llermami ^ mentions 
!»ot only the onset of typhus one to three weeks after an attack of relapsing 
ii'ver, hut also cases in which typhus fever appeared to follow (lirectly upon 
du*. hitter disease. Spit/ ‘ reports that in the Breslau typhus epidemic of 
1871) several relapsing fi‘ver palicnhs, after they hml been in the hospital 
Inun three to five weeks without (M)ming in contact with typhus fever casi*s, 
wore atiaclv(Ml by the disease. One of tliese eases closely reseinhles ours in 
the absence of any interval between the end of the relapsing fever attack 
•njd the ])egiiniing of typhus. Sceligcr ^ also reports -I instances of typhus 
>>'feetioii during an attack of rclafjsiug fever, and ID cas€*s iu which typhus 
'|'■‘‘lar(Ml itself a short time after the patient had recovtTed from relapsing 
ti. Ver. 

* IWersh. med. Wnchpnachr.. 1870. - Prutsrh. Arch./. /Jin. Mrd..^ Bd. xxvL 

® lirrlin. /c/in, ]Vur/iensidu\., 1888. Nos. 51, 52. 



564 


TYPHUS FEVER. 


Tluit typhus and typhoid fever can exist togetlier seems to me 
ven" improbable, oral U^ast open to quejstion. Unfortimatoly, nianv of 
the statements on this subject are of little value. Some ol* them date 
from a time when the two diseases >vere not carefully distin^uisluid^ 
while many others antedate the tliseovcry and study of the Kberth 
bacillus. 

[ am ccjually disinclined to accept the numerous stiiteinents in rej^ard 
to th(», coexistence of typhus fever and diphtheria. Diphtheri*- 
changes, in the simple anatomic sense, are, of course, known to even 
ex])ericn(‘ed obstTVtT, but it remains for bacteriologic investigations in 
future epidemics to show whether these changes ever depend on tlit; 
I^bffler bacillus, and can therefore be interpreted as dii)htheric in the 
etiologic sense. 

The c(K?xistence of dysentery and typhus lever I consider very 
probable. I myself saw 2 cases in which dysenteric manifestations, 
with mucous ami bloody stools and separation of the inh'stiual mucous 
membrane in shre<Is, fornuHl prominent symptoms of the clisease. 

Murchison r(*ga¥d.s dysentery as a rare ct.>nipli(*ation, oc(jurring with 
any degree of frequency only in certain epidemics. Thus, during t!)e 
Crimean war th(‘ two diseases^ existed side by side, and among the 
French soldiers, who lived amid unfavoral)le hygienic conditions, cases 
were observed in which the same imlividual was attacked by both 
diseases. 

Acute articular rheumatism and typhus fever may lx* coin- 
bine<l in the sense that the latter can lx* accpiircd during the; existenc(; 
of a polyarthritis. An instructive case in this respc(*t is that of a man, 
thirty years of ag(*, in the (Jharitc Hospital, who be(;ainc infcete<l during 
the febrile stage of an acute articular rheumatism, and was admitted to 
the la/ar(;tto in Moabit with a sev(;re case of typhus, com[)licatcd by 
hemorrhagic nephritis. 

The Relations between Typhus and Chronic Affections. 

— The ndations between typhus and otluT diseases, c.sj)eeially chronic 
eonditi()ns, have bccai repcfitetlly n^ferred to. 

I do not belicjvc that any disease aflPords a pn)tection against typhus 
fever. On the contrary, not a few chronic, conditions chara<;tcri/cd by 
mainntritioii and loss of strength .sexan to heighten the predisposition of 
the individual. 

Among such conditions chronic alcoholism is especially to he 
mentioned.. Not only are a great number of aleoholies found anioiiii^ 
the elass(\s usually attacked by the disease, but it is a fact that such 
individuals are actually more prone to (M)ntr.ict it. 
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The i^ourse of the diseiise assuintis also a special (iharacter in alc,oholic 
subjects ; it is distinctly more severe and is more likely to terminate 
fatally than in persons free from the vice. Tlierc is no doubt that it 
largely explains the fact, determinwl by numerous statistics, that the 
mortality is lower in women than in men. 

Some of the earliest and most marked manifestations of the dis(iase 
in alcoholics are si*oii in the nervous system, in the heart, and in the 
ki<hieys. Grave disturbaiu'cs of constaousness make their appearance 
during tlie very first days : violent, even furious, <lelirium, often followed 
by a transition into coma, particularly the ominous fonn of coma-vigil, 
l^rotractcd cases are particularly likely to assume the form known as 
abixo-adynamie/’ 

III chronic alcoholic subjects the pulse beconus alarmingly small very 
early in the diseases, the tension diminishes, and the rate is greatly 
increased. There is but little doubt tliat this (*i)ndition of the pulse is 
due quite as much to vasomotor jiaralysis as to weiikness of the heart- 
muscle. 

The kidneys in alcoholic patients regularly show early and severe 
involvement. In some easi»s the nephritis manifests itself merely by 
marked albuminuria and the presence of simple liyaline <\asts in the 
urine. Other cases present symptoms of the severest forms of hemor- 
rhagic nephritis, and may terminate fatally at the end of the first or 
the beginning of the second week with pronouric(*xl symptoms of 
uremia. 

That alcoholics are particularly liable* to develop hypostatic conges- 
tion of the lungs follows logically from what lias be(‘n said in regaril 
to the action of tlwi licjirt. 

Cas(?s with chronic tuberculous disease of the lungs also 
frequently occurred among the material under my observation. It may 
be said with cc*rtainty that jiersons suiferiug fnnn this comlitlon do not 
escape typhus f<;vcr. 

The development of genenil miliary tubereulosis, or an acute, local 
extension of the tnbcrcnloiis pro(ress after typhus fever, has already 
been referred to. AVlieii this is not the ease, and the local or general 
changes arc not pronounced, the course of the typhus fevi*r appears to 
he little inflneneed by the chronic tuberculosis. 

THE EFEECT OF CONSTITUTION, AGE, AND SEX. 

The effect of the constitution — that is to say, the general bodily 
condition at the time of infection — on the course of the disease* has 
frecpiently been touched upon. It has been stated that weak, baelly 
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iiourisihcMl, (lehiUtiitcMi iiidividimls are partwadarly prone to be iitt;ick<.‘d, 
and we may add that such imlividnuLs a.s a rule, show diniiiii.sh(yl 
powers of re.sistiinee. Vig<»roiis, well-noiirislK.*d individuals with norni:i| 
liearts arc better able to r(*sist tlu^ eUliM'ts of typhus fever, just as iIka 
better withstand all aeut<‘ processes. 

Oil tlie other hand, very eorpulc'iit pi*rsons, ev(‘n when not alcoholic, 
withstand the disease badly, just as they do typhoid fever. The lioari 
an<l the vasonuitor system in these individuals seem to find esp(*cial 
iliHiculty in resisting the clleets of the toxin. 

Sex, j)cr .sr, <loes not appear to have any markeil iniluenec on the 
course of the disease. It is true that in all epidemics tlu* iniluenec ol‘ 
.S(‘x shows itself t4) a marked deoree in the eireiimstam'e that the* severity 
of the disease and liability to death are distinctly «»:r(*at(*r in men than in 
wonuai, but the cause of this lies in the fact that women are mneh less 
exposed to unfavorable <‘xternal omditunis ; for, first, they aix^ less e«»ir 
stantly en^^ayed in tin' stru^j^h* Ibr t'xistem e ; ami si'condly, they arc 
not, as a rule, addieti'd to vice, especially that of alcoholism. 

The ditferenees in regard to age are distinctly k'ss marked in typhus 
than in typlioid fever. This will be rcverlc‘d to later in speakint^ of the 
projrnosis. For tlu* jiri'sent I shall eonfiiu' myself to a fc‘W remarks 
on the mtiiiifestations of the disease in inftiney tmd ohl a^e. 

Typhus Pever in Old Age. — The etliH*! of old ajxc* makes it sell' 
felt as early as tJie fortieth year ; after the fiftieth y<*tir it l>e<*omes so 
important a factor that almost half of such patients stieeiinib to the 
disease. 

Typhus fevi'r in old a^e <loes not [iresent a typical clinical picture, 
such as W(! s(‘c in senih! ivjihoid. A considerable proportion of the 
lar^e iiumber of young invalids in a rodiiei'd shite of health who are 
attaeke<i by the disease hav(* a comparatively low, irn'giilar fi'.vi'r from 
the beginning of the attack, in older persons, on the other hand, very 
high temperatures an^ not, according to my cxp(‘i’ii‘n<*(', by any means 
uneommon. It may at least be sjiid that ohk'r piTsons arc less lik(‘ly 
to have a high eontinuons or remittent eontimions fever of long dura- 
tion, and present rather an irregular tem[ierature-eiirve with marlad 
elevations and depressions. 

On the other hand, in old people the disease ex(a*ts an early ami 
pronounced infliienoeon tin* circulatory and respinihiry organs. During 
tin* first week of tlie disease, during even the first days, aged individuals 
presf'ut sym])toms of failing circulation ; the pulse is small, rapid, and 
of low tensmn ; a morning pulse of 120 and an evening pulse of 
arc? not at all uneommon. 
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As a <lire(*t coiisequojico of the canliae w<nilviiess and tin? ennstant 
occiirrenee ot* severe (Catarrh extending into the liner bi*oiu^hiol(‘s, agi^l 
|)ersons ar(^ prone to develop lohnlar pneiinujiiia and simple or intlarn- 
luatory hyposhitit? conditions in tlu^ lungs very early in tlic disease, 
fnflanimatory disea>es of the lungs form a eharac^tia’islie feature of 
senil(' typhus. 

The central nervous system in old persmis (nirly l)ecoin(‘> involved 
to a v(M'y marked extent. Although the delirium is rart^ly violent or 
(iirious^ hut, rath(*r, assumes a niutt(‘ring form, h(‘b(‘tud(^ is likely to 
sliow itsi‘lf much earlier and become nuu*h mon* sevt're in old persons. 
As early as (he niiddk*, or toward the end, ol* th(‘ first week detip coma 
dev<‘lop>, with subsuit us teu<liuum an<l <*arphology. The. form known 
as “ ataxo-adynamie ” is parlicularly liabh* to occur in old persons, even 
when tluw are n<»t. alc<»holic. 

As regards the kidneys, I cannot say that I have nu.t with more 
numerous or more marked cases of nephritis in senile patients than in 
young ami vigorous (»nes. 

On the other liand, <liarrhea and dys<mtcrie affticlious of the largt^ 
intestine are distinctly more common in old agci than In youth. 

Owing, pnibably, to the atrophic, tiondition tif the skin, the ty}>hus 
fever rash seems to appe-ar sonuiwhat latca* in old persons and to reach 
its com|)lete development morii slowly. On the other hand, iKiinorrhagic 
changes in the rash appear earlier and arci |>i’one to be more extensive. 
In tlu' matter of amount of msh, I do not think there is any great 
dillerenetj betweiMi old age and other |M»riods of life. 

Typhus B'ever in Childhood. — Although the disposition to 
typhus fever is not less in childhood than in latm* years, if we disre- 
gard the pirriod of infancy, the actual number of cases among children 
is comj)aratively smaller than among ailults. This is due to the fact 
that tvj)hus f(»ver is praeticjjilly i-ionfirKHl to the floating ])opulation and 
to those among the permanent n'sidents who come into imnuHliate conhict 
with them, and that the number t)f chiklren who come in amtact with 
dis«ise<l persons is small in pro|M)rtion to the total number of children 
in the community. 

Of the course of typhus fever during childhood little is known. 
lOven the b(‘tt('r text-books on pediatrics ])resent little more than g(au*nil 
am)unts closely reseml)ling dt'seriptions of the disease in adult4S. 
Henoch, Avho has (mi joyed a wkle experi(Mice, doe^s not believ(j that 
there is any markt^l dilterencc between the course of the dis(vase in 
<;hildren and that obscTved in older p(*i*sons. 

One thing, however, is cerbiin : the course of the disease in children 
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is usujilly nioro rajml an<] vtpv miidi more favorable than in adults, fn 
the ^reat majoritv of eases the disease teriiiiiuites between the eij^hth and 
the twelfth day. A duration of from tilteen to seventeen days, wliieh is 
usual ii\ severe a ud iiKwlerately severe eus<?s anion^ adults, is distinelly 
mre in childhoiKl. 

That the avc'ni^e <*ourse oi* the disease in <*bildliood is mild is sliown 
by the death-rate, whi(^h is from o per cent, to 7 per ei‘nt. ; wh(*rc*as in 
adults it is at least 21 or 3 tinu‘s, and in old ape lO times, as pixat. 

It is worthy of note that the sev'erity of tlu' disea.s(^ shows marked 
variations in the different api^s of ehildluxxl. The s(‘V(*re.st eases am 
found in very younp ehildixai up to tlie fifth yrar; the mildest, in ehil- 
dix'ii betweiMi tlu* tenth and Jiftetaith years, whereas ehildren betw(*(*n 
the apes of five* and t(*u yeai’s occupy an intermediate positi«>n in repard 
to the severity of tlu^ disexise. 

That children from five t<i fifteen years of ape are miu‘li less severely 
attacked is partly duo to the fiict that the vital orpans, especially the 
circulatory systcan and the central nervous syshan, p<»ssess greater 
])owers of resistance to the toxins,^ and partly on account of the eom- 
parativi'ly short duration of the dise^iso and the preatca* rarity of cxun- 
pliwitions. 

Another factor in the low dcxith-mte is the preat pre])ondeninee nf 
cases of v(*rj" short duration, or absolutely abortive eases, in childhood. 
Sevei’e f<a*ms of th(» disease, such as are ol)serv(?d in adults, especially tiu* 
so-called fulminatinp forms (?ombiiu*d with eoma-vipil, are distinctly rare 
amonp ehildren. 

The beginning, the course, and tluj d(*ferveseenei‘ of tlie fever in W(*ll- 
markcHl eases do not |)resent any marked differences from those ol»s<‘r\i‘d 
in adults. Tla* temperature-<'urv<‘ may, (wen in childnai, attain a con- 
siderable height — 11” ami over — ^and may, during the fastigium, 

assume the form of a continmnl or cx>ntinue<l remittent fever. 

The pulse is almost always (‘xtremely rapid, but usually rc'tains a 
pood tension. Alarming (^ardia<^ weakness occurs almost exelusiv# ly iu 
children who are debilitat(‘d from the effects of other diseases or the 
miserable, (xmditions amid which flaw live. 

Although fatid pandytie. symptoms an' com]>arativcly ran*, inatative 
nervotis phenomena occur more fmjuently ami an* more viok'ut in ehil- 
dren than in adults who had b(‘cn h<*althy before being attaek(‘d by the 
diseas<*. Children arc more fmjU(‘.ntlv attaek(*d by convulsions during 
the rise or at the height of the fever, ami the delirium, restlessness, and 
noisiness in scv(»rc cases amonp (diildron an^ fjuite as marked as an; the 
same; symptoms obser\'ed in adults. 
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Conjunctivitis, laryngitis, and catarrhal bronchitis o(?ciir regularly 
and often assunKj alarming |)i’opiirtious in children. Lobular an<l lobar 
piieuinonia are quite as common as in adults, but hv]H)static consolulation 
is distinctly more rare. , 

'Fhe appeaniiici* of the typhus eruption is praetM*ally the same as in 
lalults of youthful ami middle agt*. In children, as in adults, tla.^ 
abundance of the rash im(|uestiouably vari(‘s wid(»ly in different epi- 
denii(‘s, and this is probably the* re^jisonthat C(*rtain autlK>rs (( }riessinger) 
regard the absenci* or scanty d<‘velopni(‘nt of the (aaiption as particularly 
(M>mmon among chililn'U. In tin* same way the different epid(*mics vary 
widely in n'gjinl to petechial transformation of tlie rose-spots, both in 
chihlren ami in a<lults, although the r.ire tnnisformation of the ])urcly 
macular rash into small papuh*s (»r (‘ven circinatc* patches appears to be 
somewhat more fr(‘(jueiU in childr(‘u than in adults. 

(imennn oris, which clainK*d many vif'tims among the (*hildren 
during e*pid(*mics of former times, has now bet'onu* so nire that it may 
|)raclically bci j)assed over in sil(‘nce. 

Decubitus is distinctly less freqm*nt in children than in adults. 

DURATION OF THE DISEASE AND PERIOD OF CONVALESCENCE* 
Having sufficiently discussed the abridgcnl and abortive forms, 1 w ill 
now" d(?vot(^ a few paragraphs to the (jueslion of the duration of wa*ll- 
marked cases ending in r(?covery — that is, tla^ ])eriod betwwii the begin- 
ning <»f the fiw(*r and the end of deferveseiauH?. 

Duration. — The disen*paiiey among the statem(*nts of the older 
authors in regard to this is much gnratev than among those of the mere 
mod(*ru ones, j)rol)ablv because many infectious diseases, especially 
tyj)hoid and r<dapsiug fev<‘r, w^re not pr(>pei’ly distinguished from 
typhus fever. 

1^110 views of modern authors exhil)it an astonishing unanimity. 
Almost all give as tiu* avcTage the shorter duration that has already b(*en 
mentione<l. Fora w"(^ll-markcHl ease in an adult, the average duration 
may be regarded as from twelve to seventtcii <lays ; m*, to I.)e even more 
exaet, I should say that the fourt<*<Mitii day, a(*eordiug to my oxperieuee, 
most fr(*queiitly marks the end of deferv(*se<MU*e. 

(Aises in wdiieb tlu^ fever lasts long(‘r than tlu' eighteenth day are 
comparatively few" in iiund)er, Avhile an uncom]Ji(;ated case in which 
the end of defervesciau'e is di*layed beyond the twenty-first day, in my 
(*x])(?rieiioe, is distiiurtly exceptional. 

llus sharp limitation and the strictly cyclic* course of the* disease are 
the prijieipal points of dlfferenc'e bc*twcen typhus and tv])hoid fever. 
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Murchitiou that in aliii(»st half* <»f all the eases (*onva!c^seenc«‘ 

begins on the thirteenth or the fourteenth day, and in more than three-foiirtliw 
of* all eases l>et\ve(‘n thirteenth and sixteenth days. These nuinh(‘is 
were obtained f'nan an analysis of* 5;] iineoinj»liealed eases. In the e|)idciiii<*. 
of* ISTtf, in JNloahit, we sneeeeded in tleterininina’ the duration of the disease 
in ease.s, and obtained the following instriietive table: 
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(Ti-iessin^fer ^ives the <luration of inihler eases as from twelve to fourti-tMi 
days — that of tin; majority of eases as from sixteen to twenty days. Jeimer 
believed that iinecanj/lieated eases run their eoiirse in from fourteen to twentv- 
two days at the most. Barallier ealeiilated tlai average duration in t>!*S 
eases, and found it to be from ten to twenty-two days. 

In uneoinplieatCKl eases convalescence, when not prolraeted bv 
sequels, proeeeds more rapidly than tbe sevcM’ity of the i*linieal pielure 
and the <*on(lition of the patients iiimuHliati ly after the emi (d* dellawes- 
(U'liee would lettd nuv to expect. 

Condition of the Various Organs during Convalescence. 

— After a sev(‘re or iuo(l(*rately s(‘vere attack almost all patients, although 
they s(H)ii iH'g’iu to feel (juite eoinfortable, are i)ale, <lebililat<Hl, and 
usually very inueb emaciated. A loss of from 10 to 15 pounds, which 
in :i disease, lasting’ only from two to three* wtH'ks <*annot be reganled as 
inconsiderable, is not at’ all uncommon. In sevc’ie cases both I and 
other authors^ have fVet|Uently <»b.serve<I, ev(*n during tbe first week 
aft(T the disap[M‘arance of the fever, an additional loss ol* l*r(un 2}j tt) 5 
pounds, the cause of which we can at pres(*nt menvly surmise. 

The greatest loss in weigdit ot'em-s naturally during the height of tluMlis- 
ease. In one^ of llosensteiifs casi^s a loss of 10 |M>unds oeeiirred between 
the seventh and the fifte<Mith day of the di.sease. In another the saine 
amount was lost in tin? eonrse of four days. I myself liave not infrequently 
se(‘n a loss of from 7J to 12 ]>onnds in the coui’se of from live? to seven days, 
and in one case, a loss of KiJ jionnds between the eighth and the thirteenth 
day of the di.sease. 

In a few cases, wj^tcTi? tin* attack lia<l been very .severe and firotnuded 
and tluj patients were previously nimdi n*diicf!<l in health, J bad occasion 
to c»b.serv(; bydrcnii(* conditions witli edema over tbe smaller joints, 
although tbe urine was iVee from albumin. 


IlrMTiiiMUii, PHrrsh. med. WurhenHchr.^ 1870, No. 10. 
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Diirinjr tho first \v<‘ok after defervescenei.*, s(mu‘tiines as earlv as tlie 
tliird or fourtli, and usually before tlie lenlli day, luy jiat’uMits wen', as a 
riil(', allowed to ^et up, and, if cMuivaleseenee was not iiit(jri*iipt(‘d, <li<y 
were usually ready to be <liseliar«ed and ^o back to work uIUt three* to 
tour weeks. 

This favorable course of eonvales(H*n(ie, while jiarlly due to the* short 
duration of the disease, violent as it is, is uiU|nestionably inlluenee'd to 
a Iar^(' cvxlent by the fact that the organs of di»estiou are so little; 
involve;el in the morbiel process. Fe»r this rea?;on ex)nvalesee;nls in this 
discas(;, more ibrtunate than those ren-overinj^ from tv|)hoiel lever, can 
he* permitt(‘d fully to satisly their appetite*, which returns l)e;lbre; or 
diirini^ the pe'rieal e»f ele‘lerve*seene.*e‘. 

In S(*v<‘re* e*ase's, (*ve;n when the jnitients lee*! epiite; we*ll, the pulse? 
ivmains eliirin<^ the; first or ewen the se;e‘ond we‘(;k comparatively small, 
solt, ripid, and so e*\tnior<linarily se*nsilive to (‘\le;rnal conditions that 
the sli^hlejst provocation may iiielue*!* a e*onsiilerab]e; althouj^h transitory 
rise; in the fre<|ueney. On the eitlu.*r hanel, in some very fe'(*ble; patie*nts 
I have sevn a remarkable slowino* of the pulse* — in e)ne e-ase* elown to 
10 l)e;;ats a minute* — aee.'oinpanioel by pronoiinee'el re'ta relation. JTow this 
braelyeardia, whie*h is also e>bserve*el in other inlectious elise*ase?s — T 
lUM'd emly me‘ntion typlioiel lever anel eliphth<*ria — is produced I have; 
be'e'ii epiite unable; te) ele'.terniine*. 

The temperature usually falls below the physie>le)o;ie; le‘ve;l eai the first 
atebrilo day, anel remains subneiriiial elurinj^ the first, anel e)fte‘n part e>f 
the; se/eemd, we*e;k of (;onvaleseeiie*e. ft may be extre*inely le)w : e)r 

of) (\ in the morning-, with a ve*ry slight eve'iiin^ rise*, is ne:>t at all un- 
e;omme)n. After the; sex*e)nel wevk the* te*mperature*-e*urve gradually 
rejturns te) the normal. 

Tiike tlie; pulse.*, the te*mj)e*i’atuiv shows a marke*e1 instability eluring 
the first [lart of e*e»nvale*se*enee.*. Physie*ai and me*ntal elisturbane*es, so 
slight as practically te) be impe*re*cptible te) a lu'althy persein, eiften bring 
abemt ii suelele'ii material rise lasting a slieirt time;, anel the feve*r-eurve* 
be;e*e)nK;s a faithliil re;e*e)rd eif any little* elislurbane*e*s, such as erreu's in 
die*t, etc. 

A Itheiugh the nervous systeun in we*ll-markt*el e*ase*s regularly shows 
such severe iinplie*ation, the elisturbanccs, as a rule*, subsiele veny epiickly. 
A persistciu’e e>f the eleJirium, espee*ially eluring the; evening hours, beyonel 
I he time of ele*fervc.sceiu.*e; is the; most fre;epie!nt e)f the*se jiei'sisting elis- 
tnrbane;es. I have se'e'ii elelirium last in this way from three; tei fevur 
<lays, anel even until the e*nel eif the* first wex?k e)f e;onvale‘se*e'ne*e\ 

In the gre;at majority of e^)nvalese;euts, however, the e;ere;biid func- 
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tions arc restored during the fii-st <lays, often immediately after tin* dLs- 
apj)enranec of the fever, liidivitliials wlu) <*ontiiiiie h) liavc delirium in 
the evening during tlie lirst few days usually (exhibit during the davtim.* 
a certain weakness of mentar activity, especially a loss of meiiiorv for 
former events. The patient^s rc(?olleetion of his illness is almost always 
veiy limited in severe or niodca-sitely severe (?ases. Most patients remem- 
ber only the initial stage* — that is, the days during which the levrr 
begins to rise. They retain a lively reeolleetioii of the agonies of that 
period, and convalescents who have gone through an attack of relaj)sinir 
or typhoid fever affirm that the initial symptoms in these diseases are 
not nearly so bad as they are in typhus fi*ver. Those initial symptoms 
appear to be comparable only to those of small-pox, judging from whnl 
1 have learned from typhus eonvaleseents who had formerly had the 
lbrni(*r disease. 

Oil the other hand, the [leriod of hyperpyrexia and of most inti*nse 
symptoms leaves a blank in the minds of the majority of eonvales- 
eeuts from a severe attack. A few of them may remember one or two 
particularly impressive events, su(*li as baths, the visits of the doctor 
^and his examinations, or attempts at flight that they may have made 
and the measures adopftjd to jirevent their repetition. Others rcmemlx'r 
only the sulyects of tli(‘ir early delirium ami hallucbiations, and of these 
tliey retain so llv(*ly a recolle(‘tion that they coiitiiUK* to be troubled bv 
them ill their sloping and waking moments, and even wh(*n they are 
fully conscious cannot (piite ri<l themselves ol* the idea that there must 
have been some truth in them. When it is r(‘nu‘mben*d that tlu*ir 
hallucinations frequently have to do with most unusual and distressing 
.situations and actions, it will not be iliflieult to understand that tliev 
may be a sounH* of gn*at distre.ss and iiiterlen* seriously with eouvalcs- 
eenee. 

True ]isy(dioses appear to bo rare during eoiivalescenec. Hi hi nu‘lan- 
cholia and hallucinations are sometimes seen, and (!ven mania has lK*en 
observed. Among patients tn'ated in Moabit in and 1871), 4 case's ot 
mental disturhance occurre<l during (*ouvaleseeiice. In 2 cases — 1 in 1878 
and the other 1 of the 3 that occurred in 1879 — the distiirhanees immedi- 
ately followed the end of dcd'erveseeiu'e. One case, that of a young girl 
with dcdiisions of pemcxaition, ende<l in recovery after eight <hiys. In tl»c 
case of 2 men, tlie psyclmsis made its appearance later : in 1 case tow^ard the 
end of (joiivalescence ; in the other, after his discharge from the hospital. 
The former, who hml to he sent to the insane asylum on account of violent 
mania, cxhihiterl also se.v(*re auditory hallucinations that were undoubtedly 
due to the fact that he had had a bad <>titis media with perforation ot the 
tympanic membrane during the height of his illness. 

Sevens organic; Ic^sions of the central nervous system bc'iiig, as has 
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bf*eii said, quite uiujoininou during the febrile |)(‘ri(Kl, were rarely 
with iu disturbances eontiiiuing during nr even afti'r eouval<‘seeue(\ 
Isolated eases of |)araj>legia and beiniplegia liave, however, Ix cai observed 
ill every epidcaiiie. No eases of th<‘ tbriner have ever been carefully 
iiivosligabxl cither clinically or anat4)iuieally, and it is not even known 
which of them are to be atlribuh‘<l to spinal and which to neuritie dis- 
turbances. On the oth(M’ hand, the morbid anatomy of the hemijilegias 
is much better known. They have Ixvn ibiind to d(‘peud (‘ither on 
hemorrhages into tlx* brain-substanaj or meninges, or on embolism aixl 
thrombosis. 

I\aralysisof individual inuscl<‘s or groups of muscles, or of a single 
extr(‘mity, is quite as imc<immon as hemiplegia. Of tlx* muscles in the 
u|)|xT extremity, tlx* deltoid appears to bc^ nx»st frecjixjutly attacked ; on 
tlx* trunk, tlx* serratus magnus ; and in the h'g, llx* **xtensor niuschvs of 
tlx* thigh. Wlx*r(*as heinipkgia, being dm* an organic lesion, is 
iisuallv very slow to disa[)p<iar or (*v<*n r(*maius ineunible, jialsies of 
iixlividiial muscles, as a rule, disap|X‘ar much more quickly, showing 
that they are j»robal)ly of a neuritie. nature. 

A much mon; (*omnion event than panilysis during convales-^ 
ceix*e is neuralgia, which is oft(‘n very distressing, ])articularly the 
neuralgi(^ pains in the toes and soles of the f(‘et already referr(.*<l to. 
They sometimes make their appearance during the latter part o(* tlx* 
febrile {ktukI, and persist for a variable length of time during <‘onvales- 
cenc(‘. Although I have seen them disap\M*ar by the end of the first 
W(‘ek, 1 hiwe also known them to last two or tluH‘(‘ N\a*eks. Among the 
rarer forms of ix'uralgia I may mention neuralgia of the supra-m’bittd 
nerve, which app(*ars to lx* more obstinate? than tlx* other forms that 
have b(*(*n mentioned. Oiu* of our cases was still sutferiug from the 
condition at the time of his discharge. Mention may also be made of 
neuralgia iu the distrilnition of the brachial plexus, which assumes a 
very severe form, although, fortiiuat(*ly, it rx'ciirs mon* mn^ly. 

The nervous form of deafui?ss usually disappears with the f(*ver, but 
disturbances due to dis(*ase of the middle ear or otlx*r gmve* alteritions 
arc likely h) be more obstinate and may end even iu p(*rmanent di'afness. 

The changes in the respiratory organs, whi<*h so fre(piently form a 
<listurbing factor iu the course and duration of c*onval(*sconee, have 
already been referred to, but wo must once more consider in this connec- 
tion the frequent occurrence* of severe alt<*rations in the larynx during 
many epidemic-^. Even after the f(*ver has subsided tlxy ref|uire the 
most careful and persishait treatineiit, in sjiih* of which permanent 
aphonia and laryngival stenosis cannot filways be avoided. 
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Among the sev(*re cNmiplicatioii.s of wnvaler;eenc(i .sliouhl lx* nieii - 
tioiRKl tlie various purulent ami m^erotie pulmonary afleetions depeiulini.- 
on purulent periehomlriti.s. As has been staled in another |)laee, thev 
<»ft(‘n lea<l to purulent effusaais, and subjwt the patient to all the 
eulties and dangc'rs of an empyema op(M*ation. 

'Fhe organs of <ligestion Ixang* but little involved (hiring the height 
of tlx' dis(‘ase, there is but slight iiiterferenee with eonval<*seene(^ to hj. 
exp(H*ted Ironi that (piarter. I myself do not remember any easi* of 
this kind, but from the rt‘ports of several <‘pid(*mics it appears that 
violent vomiting, o(HMirring after the ingestion of food, has been observed 
during the first week alter deferveseenee. However, as a mmilx*r of 
these eases presented eertain symj)toms reterabh* to the (feiitnd luawoiis 
sysUMii, one cannot avoid tlx* thought that tlx‘ phenomenon may have* 
IxHMi ol' (central origin. 

In a few iustanees patients were gr(‘atly troubled during eonvahv- 
eence by painful maceration <if the gums associated with hemorrhage's. 

Inilammatioii e»l* llx^ salivary glands, dc'veloping during the febrile 
perieid and eontinuiiig during eouvah'sec'uee or arising after the end 
of the febrile period, oeeui-s with variahh; fr(‘(|m‘ney according to tlx* 
|K;riod and iiidivxhial e|>i4lemi(‘. It usually takc's the form of unilateral 
parotitis, or, in v(Tv i-ai’e eas(‘s, of which I have personally seen l>ut 
one, iiiHammation oi' the sublingual glands. In very f(*eble jiatients I 
have? met with sn|>puratx)n of an entire* salivary glaiul, with ix'erosis oi' 
tlx? eonneetive-tissue stroma. 

Changes in the skin are a particularly fruitful soim*c‘ of distnrl>anee‘ 
eliiring ee^iivah'seM'iiee. Many patx*iits (*outinu(' to sulf(*r tbr some* time* 
afti'r deferveseenee from gaiigr(»iie of tlx* ears, lingers, lot's, lip of I he 
nose, and skin (»f the penis and seroliim, arising during the lebrik 
pf'riod. In 2 instanecis during the ('pidt'inie of we W('re driven 

1o pt'rform exartienlation of gangreixais toes. 

\oma and hosjatal gangrene hav^* ht'come so rare that they need 
searei'Iy lx* reckoned with during «.*onvaleseenee. 

Deeiihitns, owing to the relatively short duration ot the diseaM*, i" 
(‘ompanitlvely nire, and is practically seen oidy in tlx* most s«‘V(*re <‘ase>. 
It mav, however, assume such markcnl proportions that we eaiinot Ix'licNf 
it to Ix' entirely due to |)ressure and staling of tlx* afleeted parts, hut ii 
must Ix* assumed that trophic distiirhamtes in addition are «»p(*ratiy‘. 
[t woultl ap]H'ar that tlx* form that I have des<*rihed in e(»iin<?etion with 
many eases of typhoid f(*V(T, and designated as sul)eutan(*ons phh^ 
monous df'ciihitus, is also eompanitivc'ly mon* fre(px*nt than any othei m 
typhus fever. Witlxxit ptSidudiig any mark(*d pain or (*veii any ahnoi 
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mal sonsiition, a nuiciilar, ycllo\vi.sli-re<l or bhiisli-rcd (li.st*oloratioii <»f 
thn skin, with more or less extensive? iiidiiratioii and infiltration oi‘ the 
.subeutancMins eellular tissue, develops over the nates, in the lower saejral 
region, or even in the depths of the fold between the buttocks. ^Vfter a 
li \v days one or two small opening app<*ar in the* niidelle of the dis- 
colored area and discharge a thin, dirty-<*olori?d pus. If the oj>enings 
are enlargejd by incision or the diseasinl portion of the skin undergoes 
gangrenous suj)puration, as not inlrcqinaitly happens, a surprisingly 
large (juautity «)f pus containing shrtjds of necrotic tissue is evacuated, 
and a large cavity, extending in all dir<‘clions luidcT the sound skin, is 
r(!Veale<I, which, although it mn‘ly extends d(?(j)er than the ec*llular 
tissm?, may Lake a long time to lu^al. 

The ordinary form of <lt‘ciibitus is mor<M)flen folk»wcd by a deeper 
tlcstna*tiv’'e process going on to necrosis and seijuestration of bones, 
partk-nlarly in the sacrum and coc«*yx, and also in the sc.Mpula and the 
trochanters. 

('losely relat<Ml to at^tual decubitus tln^n* occurs furuiKailosis of the 
gluteal regiofi and adjoining portions of the ba(‘k. lliis com]>lication, 
which is not very uiK'ommou, otb'U occasions great suif(‘ring and con- 
siderably protracts the period of cxmval(‘S(Maice. Oc(*asionally, I hav<; 
also nu‘t with furuncl(‘s in <)th(?r regions or distributetl t)ver the entire 
l)o( ly. 

( )iice or twi<'(' I had the same (‘xjKTience that has b(*i*n ni(*ntioncd l)y 
oth(‘r authors — of erysipelas folh)wing <lecubitus, funmcle, or absei^ss, 
bill, t'ortunately, I never lost a |>atient from this cause. 

In the case ol‘ a very few <’onval(»sccnt patients W(* had a gootl deal 
ol‘ trouble with phlegmons beginning during tlu? fi‘brile period. 

I liavt* seen them on the arms ami on the skin of th<* alMlonuai, ami 
bclifwc that they wen? dm? to traumatism, probably st*ll-inllict('d injnrk^s 
<luring (k'liriiim. One i»f thes(? patients tlied of se|)ti(?opyemia in the 
iourth week of didervescence. 

VERY SEVERE AND FATAL CASES. PROGNOSIS AND 

MORTALITY. 

The cases with nio<leratt‘ly sev<Tc and si'vere symptoms in th<‘ ordi- 
nary s(‘nse having Imh'U (idly discussed in the gcma'al dc^scription of the 
clini<*al pictun?, for which they supjdietl th<‘ liasis, will be touched upon 
t»iit lightly in coniuMition with |)rognosis and mortality. 

In this se<?tion only those cases, will be parti(?ularly inentiomHl that 
|>res(»nt unusually s(‘vere symptoms, and in which the ]>rognosis is 
nxc(?edingly unlavorable or absolutely fatal. 
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In this class we Imvo ciTtain cases uf very short duration, otlu is 
of usual length, and even some of ahnormally lon^ dunition, all, hnw- 
(wor, charaeterized l)y unusually high iev(;r. They are the so-called 
hyperpyretic cases. In most of tht*m, after a single violent chilly 
the temperature ris('s in a short time, or at one bound, or with vi rv 
slight remissions, to an unusual height, 41° or ev<^ii 42° i \ being olU ji 
attained under such con<litions as early as the evening of the s<‘cnnd 
i>r the third day, and this level is, as a rule, mainlaiiKHl for davs cr 
until the s(H?ond week, either with jiiarked morning rc'inissions «>r with 
less than the physiologic daily variations. Su(‘h eas(‘s early exhibit 
mark(Hl enlargement of the spleen ; occ^;isionally, the org:m may become 
palpable with tlie first app(,‘arancc of the febrik^ syniptoins. Severe 
bronchitis is usually pres(‘nt from tin* beginning. Along with the 
unusually high teinperatur<‘ tlicTc are <»ften an excessive increase in tin* 
pulse-rale and an alarming diminution in the h‘nsion. 

In almost all the oases the <vntinl ihu’Vous syshni becomes involved 
very otirly : violent delirium on the first evening, rji|)idly developing 
hebetude, with snbsidtus tendiniimand earphologv, going on to tluMleepesl 
coma, in which the majority of tlu* patients die bi'tweeii the ninth and 
elevcntli days, sometimes after an excessive preagonie rise in tlu? tem- 
perature (Fig. oO). In a smaller numlxr ol* the hyperpyretic cases the 
hital termination is pr<‘ee<led by an nuusual drop in the temperatnns as 
slu>wn ill Fig. bO. lle<*c»very in these wises is i‘X(‘e(Mlingly rare. 

Cases beginning w'itli hyperjyrexia and running an imnsiially pro- 
tracted eonrsc^ to a filial Icrmiiiatitui are much less frecpicnt than those 
just <lescrib(Ml. The teinpeniture-eiirve fn^cjiUMilIy presents marke<l 
variations during thb coui^e of su<*h (»ases. At first it is exeessivi'ly 
high, then it falls to, or even below, tlu! normal. I have seen eases 
belonging to tliis group (Fig. bh) in wdiieh dwiili was delayed until the 
st'cond, orev(Mi the !ni<ldle of the third, wo(‘k, and the tianperalnrc* eon- 
tinmxl exeessively low for days or Avi'eks Ixdbre the fatal b^rmination. 

Closely related to this group is a vark'ty eliaraeteriziul hy nniisiial 
severity and almost constantly fatal termination, in which the tianper- 
ature i*on(inii(‘s comparatively low throughout the dunition ot the 
disease. 

Subfebrile and Afebrile Cases. — ^'IVne afehrilc (*ascs, such as 
occur in typhoid, ajipcar to he extremely rarci in typhus fever. 1 lane 
not semi a single definite ease of the kind, nor do 1 find mention of 
tluMii by the most experienewl authors. On the other hand, it ipule 
commonly happiMis in the cases tliat I am uo^y considering that the 
t(*nip(.*ratnre during tlu» liiitin; perioil of the diseasci does not exceed 40 
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or even C, This is oh.sM'vwl p;irti(Milarly in older individiuils or in 
young persons wliose strength has been reduced by ]H>verty, vice, or 
chronic disease before tlu-ir infection with typhus. 

Instead of a general description of this variety, wln<.*h has never been 
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fully dcscrihG<l, I will give three temjHirature-clmrts with short notes of the 
correspond i n g ease h isto ri es. 

The first case (Fig. 70) wjis that of a feeble old man, sixtv-thrcc years 
of age, who for months before he was taken ill had lived amid the most 
destitute circumstances. His illness hegan with a series of slight chills, after 
which the temperature gradually rose, although it did not exceed .‘10° C., 
except on two days — the fourth and filth days of the disease. With the 
beginning of the second week the tempcniture gradually and steadily began 
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to f{xll to the normal, with a slight rist* shortly l)cfore ilcath. Spleiiic. enlari'ti- 
nieiit. was a))seiit durini;; the entire course of the disease, liose-spols 


Ony t»f the disfasu: 



Fi«, 70.— Mali', aj?i‘d sixty-thTfC. Fatal lorminnlion with ndativcly low fovcr. 


present in small niiinh(‘rs and were very indistinct ; hut, on the other hand, 
numerous petechiic made their appcaraiu^e early among tlic roseola lesions. 


Day of the disease. 



Fig. 71.— Male, aj^ed thirty. Temiieratiire was relatively low from tlic very l)CKinninff,aiid during 
tlu! last w'cek fell below the normal. 
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A considerable quantity ol' albumin wiis found in the urine from the third 
day until death, (.'onia developed on the second day, accompanied by siib- 
sultus teudinum, carpholo^^y, and miitteriii*^ delirium, and cojuinued until 
death. 

The history of the second case, that of a lalxu'cr, thirty years of age, is 
even more remarkable l^Fig. 71). The highest teinperai ure, attained only 
onceiluring the entire course of thedisea.«e, wasoD.l^ (■„ and from the seventh 
to the fourteenth day, wlieu death occurred, the tcuqxTalure continued to 
tail to si) marked a degree tliat lUiring the last four days it ranged between 
.‘14° and 0 . 1 °, and eventually dropped to 33.Jl° ami 112.2° C. immediately before 
death. In spitxj of this unusually low temperature the patient (‘ontinued in 
violent delirium, and was entirely iin(‘ons<Mous until two (lays before death. 
He was too weak to rise, and lay in beil in a state of constant rtsslle^ssness, 
crying and yelling, at hust quieting down and falling into distinct coma- 
vigil during the last forty-eight hours prcce<ling death. For three months 



Fki. 72.— Msilo, aged tliirty-Iivc. Kami case with very low tempcmtiire. Fobris exaiithematicua 

renalis. 

before his adinittan(*e the patient had been without a home, had s(*arcely 
eaten anything, and h:id drunk large (piantitic.s of whisky. 

Combemale reports 2 very similar cases with a markeil fall of tenqxjr- 
ature in the last days, in one cast', to .‘l.‘1.7°, in the other tx) .‘1^1.2° C. 'Phis 
contribution is the only one on this subject found in recent literature, ami 
even the olde.st authors, smrh :is Hildcnbrand, refer to the condition in very 
iiideiinite terms. 

A thivil case that I should like to a<ld was that of a rnau, thirty-five 
years of age, who died on the ninth day of the disease iFig. 72). The 
temperature in this <*ase ran a remarkably regular arid constant course at 
a comparatively low level — between 118° and C. — and nothing but the 
excessive weakness ami frcqiieney of the pulse, which were ]^resent from the 
beginning, suggested a fatal termination. At the time of his admission the 
patient ha<l a well-marked, closely aggregated roseolons eruption, which on 
the fifth day of the disease rapidly underwent almost complete hemorrhagic 
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traiKslormation. lii addition to this he presented on tlie day of his admis- 
sion — the fourth day of the disease — symptoms of severe hemorrlia^^itr 
nephritis that eoniinued to dominate the c-linieal picture during the remain- 
der of his illness. This and similar eases, which, it must he admilteil 
are very rare, might well he designated renal ijjpkufi,'’ in analogy to the 
corresponding forms occurring in typhoid fever. 

Fatal eases of short or luodoratoly sliort duration, which are descrilxHl 
by the older authors under the term typhus siderans, vary in fre- 
qn(m(y in the dillerent epid(yiiii‘s. 

They appear to occur especially at the beginning and during the 
height of otherwise malignant epidemics, particularly sncdi as occur on 
shipboard, in |)risons, during a siege, or in l)a<lly managed armi(‘s. 
llildenlmind, Miinhison, Cravens, and others among the older authors 
enjoyed an ahuiidaiit experienee from whicdi to dc'serihe these varieties. 
It was ejuite prevahait during Napoleon^s campaigns and in the Crimean 
war, (\spe<?ially among the Frencli and Russians, who were not nearly 
so well IooIukI after in tlie matter of lieidtli and gencml cnaiditiiais as 
were the Fnglish. 

This group includes eases ending fatally within a f(*w days after the 
appearance of the first syjrjptf»ms — usually between the thinl and lifth 
days, or even wirlier. Most of them begin with a violent chill and a 
w'ell -developed splenic enlurgianent. T'he temperature generally under- 
goes a rapid and uninterrupted rise, during which the patients eoniiilaiu 
of the most violent symptoms; unusually severe headache and ])ain in 
the back and limbs, aecompaiiiiKl not mrely by iiiK ontrollabh* vomiting 
and retching. The temperature usually r(*aelu*s a great, and sometimes 
an excessive, height. As early as the first day the pulse is unnsually 
small, iV(Mj[Uciit, and may bec*ome irngular in volume and rhythm 
on the second day. T"lie patients, whose mental crondition becomes 
clouded on the evening of tlie lirst <lay, either ilevelop violent deJiriuiu 
lasting until death or sink into coma-vigil. 

Death is jin^cedcd by symptoms of extreme cardiac weakness, aial 
usually by an excessivii iempemtni'o — in one (‘a so 1 saw a liyperj)yrexia 
of 42.t>° C. The specific eruption is not rarely absent or hut sparingly 
develope<l ; to use* an ex|>ri\‘isioii of the i>ldi?r ])hysicians, it sticks 
underneath the skin.” Accordingly, the diagnosis, cs|)eeially when tlie 
duration is very sliort, is particularly diflicnlt, an<l during large epi- 
demics can be made? only by exclusion and by the detei’niination of 
long-continued, <*lose eontac^t with \vell-niarked typhus fever cases. 

Tn this way one can nnd('rstand eerkiin cas(?s di'scribed by reliable 
authors as lasting only oik; or tw'O days or a. fe^y hours. Pei’soiially, I 
have never met with cases of such short duration. The quickest fatal 
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oiise I have had oec^asioii to observe tiM'ininated in the nij!!;ht between the 
third and fourth days of the disease. 

1 must not omit to mention that a majority ol‘ tliese (!ases are ehar- 
aetcrized by marked albiirninnria from the very be^inniiiir, and that 
diphthevie anginas are distincjtly more freqiKMit tlian in tlH‘ other forms 
of typhus fever. 

Anamii* the Ibrms that almost alwavs end fat;illv must be inelnded 
the so-called hemorrhagic cases. 

Althon<^h tliis vari(‘ty always n reives ean'fnl eonsiderali*)n in descrip- 
tions of tUo acute exantluanata, but little att(jntion is (h‘Voted to it ev<‘n 
in careful descriptions of ojudemies and in nionognij)hs on typhus fev(*r. 
Exactly as in the acute exantheniatji, these east's j)ri's<ait a great variety 
of manifestations, and, for ext(*rnal reasons, they may bt* b(*st dividcHl 
into the fulminating form and the form having a somewhat longca* 
duration. 

Altliough eases of the fulminating hemorrhagic form of typhus fever 
arc ex(*ee<Iingiy rare in aunparison with thos<i of small-pox of the form 
d<?signated as purpura variohmi^ tiu' two conditions nevcuiheless poss('ss 
many points in common. 

Tlu* temperature rises ra|>idly to a great height, and other stsvere 
initial plieiiouu'iia are obs<TV(Hl. With tluj tirst appearance of the rash — 
in the sc'venjst ease's at the end of the secM)nd i>r Ix'ginning of the tliinl 
day of the diseas<?, bef<»re tlaw is any sign c»f a rash — numerous ]K'te(^hia' 
make their appearance and are immediaU'ly followed by oxtensiv(‘ hem- 
orrhages into the skin and subcutaiioous cellular tissiu^ of the trunk and 
extremities. The conjunctivas arcs injec'tiMl, and hemorrhages from the' 
lips, tongue, gums, and nose* make their appc'aranc'e. 'fliis is followed 
by cscschymosis and soflc'iiing of the* pharyugc'al struc'turcs and di|>htherii* 
c'xudation or gangn'ue of the muc'oiis nu'inbrane. Soon hc'inatiiria of 
renal origin, with signs of severe nephritis, and also hc'inatiiria diic' to 
hemorrhage Iroin this jH'lvis of the kidney and the blaclder, are su|)c'r- 
addc'd. Many of the* patk'iits early ex|H‘c^toi‘at(' a. serosa nguinc'ous sputum ; 
there arc consolidations of the pulmonary tissiicss, somctimc's ending in 
gangrene of the lung. Intestinal hemorrhage's and, in the c*ase of 
women, abundant nu'trorrhagia c*om])h*te the' horrible clinic'al picture, to 
whiesh the older authors were in the habit of applying the tcM-in 
FaiilfiebiT.’’ 

In most (sases the apiieanince and dc-velopnicmt of the: hoinorrhagos 
are aceompanic'd by a rapid fdl of the temjKsrature, wdiieh often sinks 
to an unusually low^ level just before the <‘nd. For days before dc'ath 
it is often impossible to feel the pulse. To this extrc'.me prostration of 
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region of* the large ganglia, and another time into the meninges. Karly 
ainl \vell-niark(‘d albnininiiria is a eonstant feature of tliis variety, and 
ahiindant hemorrhages iVom the nrinaiT passiiges are eommoii oeeurr(‘ne<\s. 

Rapidly progressing less of strength is a well-mark(xl symptom from 
the l)(*ginning; the j)ati(‘nts soon Inwiiie nneonseioiLS and many are vio- 
lently d(;lirioiis, althongli the majority present the so-ealled “ataxo- 
adynamie” form of the (lisease. 

PROGNOSIS; MORTALITY. 

General Consideration of the Mortality-rate. — The (pies- 
tion as to the morality of typhus fever in its broadest sense is iu>t i‘asy 
to answer. The oldc.T statistics, altliongh extensive, are. of no valiu?, 
l)(H;aiise typhoid and relapsing l*ever were not distinguished ln)m t\|)lius 
fever with .sufliei<*.nt exactness, an<l the tlgures given are therefore too 
low. 

Kven in later times, however, when this distin<*tion was more ae<*u- 
rately marie, discrepancies are found that <*ann()t Ikj attribiite<l altogether 
to variations in the disease, but depend rather on (‘rrors of (observation 
and diagnosis. 

These errors usually result in an ex(?essiv(ily liigh esfimate cjf the 
mortality, esp<H;ially when, as was the ease in (*(a‘t:iin regions and at 
(.certain periods, medical men were not sullieiently trained to n'cognize 
all the varicais forms of the disease, (\s|)(‘(*i illy the milder and imper- 
fectly (leveloptHl forms, and therefore based their statistics exclusively 
on the well-dev(3loped and .sevtji-e cases that e:mi(3 under th(*ir obser- 
vation. 

Again, although the attempt might be made to ('onvet errors inci- 
dental to statistics based on a small number of (*as(‘s by e()m|)arison with 
a large number of imports derived from various epid(*mic\s o(X‘urriug at 
various times, it is to be rcm(anb(?red that the inalignanev of the disease 
is subje(*t to the givat(*st variations, not only in different localities and 
at various periods, but evem during dilfenait piu'iods of the same 
i3pidemi(\ 

Taking all tluj dilfieulties into aeeouul as w(*ll as ])ossibl(\ the mor- 
tality of typhus fever in general may Ix' ])laced at from 15 to 20 per 
eo.nt. It follows, thercTon^ that typhus fever is one of the most dan- 
gerous of infectious diseases — far more dang(Tous than typhoid’fevcT. 

Some vague idea of the nature of tvi»hoid fevin* in (Tric^ssiiurer’s time 
may he obtained from the statement of that, author that typhus fever, the 
general mortality of which he estimated at from 15 per cent, to 20 j>er cent., 
is “considerably less dangerous than typhoid.” 
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Murchison, whoso statistics on the gciicrjiJ inortiility are most elahortile 
and based on the largest number of cases, on tlie basis of 47'S7 cases treated 
in the London Fever Hospital between 1848 and 1802, calculated the mor- 
tality at 20.80 ])er cent. Among 1)485 cases admitted to the Infirmary at 
(flasgow during a period of eleven years, he reports a mortality of 18 per 
cent., and among 1870 patientii treated in anotluu’ (Jlasgow hospital tlu; 
mortality was 280, or 17.28 per cent. After collecting tin*, enormous nnmbev 
of 18,502 cases observed by himself and other authors, ISIurchison linally 
determined the mortality to be 18.78 per cent. 

From my analysis of the 070 cast-s that J obscrvetl in Moabitin the years 
frtitn 1870 to 1870, alnuist all of which came from the, most destitute eJasses 
of the population, 1 obtained the alarming Ogure of 28.4 per cent. The 
distribution ol' the cases for the three years was as follows: 

Admitted in 1870, 148; deaths, 10 — 27 per cent. ; in 1878, 87 ; deaths, 
22 — 25.8 per rent, ; in 1870, 441 ; dc^aths, U7 — 21.8 per eent. 

A niortality' of from 15 to 12 per cemt. or even 10 piT cent, and less 
has been leporn'd in a low epidcinies of minor extent, ebanietcuMzcMl bv 
mmsuallv favorabh; conditions. It far more fre<jnen(ly happens that the 
mortality vises ab<»vo 20 and as high as 30 pin* ctuit. Siieb high figures 
are rejielied in epidemies when the social, and cons(?(pu*ntly the indiviilnal, 
conditions are parlieiilarly imfavombh* — as, for instance, wlnui (In* disi a.M* 
breaks out in tinu^s of war or famine, on shipboard, in jirisons, and inuhT 
other espeeially imbygienic eir<*unistan<*es, U ruler siieli eondilions the 
mortality lias risen as high as 50 per cent. Again, I may cite the Cr imean 
war and Napoleon’s earrt|)aigns. In very r(‘cent times reports ol* an 
niinsiially severe form of the disease liave Ikkui received from various 
regions. Thus, DardignacA craleiilated the niorlalily at 8().3 piT cerri. 

lir hospitals a mortality of from 22 to 25 per eent. is quite eomrrron. 
It is often greater than it is among the oiitsidt* population durirrg the 
same epidemic, obviously owirrg to tire fa<*t that a relatively large, nrimber 
of s(»vorv eases ar'c admitted. Tire high nrorla lily of 21.14 per cerrt. 
that we bad in 1870 in Moabit could be broirglrt down to 18.8 per cerrt. 
K the <*ases admittiMl in a moribund condition and those that died before 
tire end of forfy-tdght hours were dwlnehHl fr-om the total. Mui'chison 
also states that the mortality-rate in Iris 4787 cases would he n'dneod 
fmm 20.80 to 17.9 per eent. if he W(‘re to make tire sam(‘ reserva- 
tion. 

The conditions that determine the chanrefer, and esp(K;ially the 
malignancy, th<‘ <lisease aw as numerous as they an? variable. 

The pe<niliai4ties ()f the life-history of the specific organism ami the 
n^action of the body to this organism arc imqiicstionahly most impor- 
tant factors, and we evannot hope fully to mid(M*stand these until a moiv, 
thorough knowledge of the micro-(^rganism is obtained. 

^ Drpari. Oise, 1893 . 
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General external and personal conditions having an inlhienee' 
are, njlatively speaking, inneli hotter known. 

Among the general external a)nditi«»ns geographic distribution, 
weather, and time of year were, no <loiil)t, formerly of ima h gn^aler 
Iniportanoc than they an^ to-day. Certain of tlu* older authors state 
that they ol)serv('d a <listinet increase in the viriil(‘iM*(‘ of typhus j*ev(*r 
in eertain eonntries aiul during certain s(*asons and weather conditions, 
hilt at present wi* know that such factors an* <udy indirectly important in 
s(» far as they aflect the social and |)ersonal conditions of tlu* |)o|>nlatioii.s. 

liefiu’encii has fr<*<|nently heeii madi* to tin* tact that great national 
destitution, faniiiu*, war, and sieges favor the diwelopment and materially 
iiKM-easo tin* malignancy ol* the disease*. 

Among individual <*onditioiis age midonl)t<*dly (‘xerts the greatest 
inflnenci* on the mortality. 

In chililren and young individuals under tlu? age of twenty, just as 
in typhoid fev(‘r, the mortality is low — not iinm* than from 2 to 5 p('r 
ciMit. It is materially higher hetwi'cn the ages of twiaity and thirty, 
and in seven* cpidi‘mics may ho donhl(?d or more than doubled. P>etwoen 
the agi's of thirty and forty the mortality is four times as high as among 
indiviihials of under lwi*nty, and after forty it rises to a stujjcinloiis 
lieight. Thus, in Moahit. in 1879 almost two-thirds of all the deaths 
(Mrnrrod in individuals ov<*r forty years ol age, although ol the entire 
nnmher of patients admitti'd only oiic-iiiiarter were of this age. Approx- 
iniatelv the same piDportion has bet*n ohservinl in other epidcMuies. 

There is an interesting diiferenci* in the mortality in the three ])eriods 
of f^liildluKMl. This difference is sharply deliiied aiul lias been observed 
with great regularity, but no satisfiK^tory explanation has so far heeu oft‘eri*d. 
(■hildren under live years of age are in greatest danger Iroin the ilisease, 
whereas the periixl between ten and fitleeii years exhiliits the most favorable 
mortality. In the latter period the mortality ranges hetween 0.5 and 4 
per i*enl., whereas among children under five it varies from (> to 12 per eent. 
The iiiterniediate ehtss, eoniprising chihlren between tlieagcsof livean«l t«*ii, 
oceupios a correspouding intermediate position as regards the mortality ( *1 to i 
percent.). In illustration of this point statistical tables of ^lurchison ami 
Griitzer arc added. The former colleeted his statistics from the records of 
563 ehildrcMi in the Ijondon Fever Hospital : 



Ailinittcd. 

Diod. 

IVr rout. 

IT luler 0 ycjirs . 

17 

a 

1 7.55 

Hotwoon and 10 yoars . . . 

. 18?. 

1-1 

< 

“ 10 “ lA ‘ . . . . 

, aoa 

18 

4.05 

(Iriitzer based his caleuhitions on 
epidemic of 1869 : 

158 eases < 

of ehildrou 

ill the llreslaii 

AdmittoU. 

Died. 

I'er mil. 

l^rulor 5 years 

15 

1 

0.55 

i> atul 10 vfar.'« . . . . 

42 

2 

4.75 

“ 10 15 * “ . . . . 

. 101 

1 

0.09 
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To illiLstrate the mortality among all ages I give two tables baseil on 
very large tigiires, one by IMurehison, based on .‘550(5 cases adinittetl to ilu* 
Ivondon Fever Hospital during ten years, and a later one by (jiittstaOi. 
based on 5.545 cases admitted to Prussian hospitals during the yeai-s trom 
J 878 to 1 8>4). 

The I'ollowing are the statistics of IMuivliison : 
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Gutt^tadt’s statistics ar(‘: 
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]Mv own material, 

consisling 

of 410 cti.scs 

iriated in 1870 
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at .Moabil, yi(>ld(Mi, a<ronrrng to the figures of my assistant Salomon, the 
following mortalit y for the different ag(*s : 

IVr (■1*111. 


IVr (■1*111. 

Fn>iii In to 20 v<-ars ^.TjO 

20 ‘ r>.40 

“ ;jo to •• 20.00 

‘‘ 40 ‘‘ oO “ 48. oa 

“ oo “ r.o “ oa.oa 

“ «*,o “ 70 02.:>0 

‘‘ 70 80 •• 100.00 


The oft-r(ipeat(.*d stafemoiit that the effect of age on the ju’ognosis is 
to be attribnkMl to tlu' ditninished pitwers of resistance agjtinst the rnitrro- 
<»rganisin and its toxins, just as in the other aernte infectious <liseases, is 
a mere platitude. A minJi more tangible reason for the rapid rise <d 
mortality aft(*r the ag(» of forty is to 1)0 found in lh(‘ (>ardiae weakiu'ss 
that is much more prominent ihiring this period of life and in the 
jmlmonary eo!n plications, especially liyjK^static inflammations, directly 
dep(‘ndc*nt upon it. 
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The high inortnlity during the period thirty ;ind forty, in 

proportion to that observed in other aeuti‘, inieetious diseases, is prob- 
ably due to the faet that tyj)hii.s fever, whieJi prefend)!}* aitaeks tlie 
poorer elassos, genendly selects those individuals who have siiilerc'd 
most in the struggle for exisUaiee and whose strength has been sappe<J 
by wony, vie(?, and gen<‘ral destitution. t 

As I’cgiirds the r(anarkal>le diflenaiees in tlu) jiiortaliiy observed 
during the three j)eriods of ehildhoo<l, we still lack th(‘ lu'cessarv data 
to offer an explanation. It might bti said (»1* the pm-iod bei the 
tenth and tin) fiftecailh y(*ar that the clinical Jiiaterial is s(‘le('ted, in is- 
niueh as only ehililren of good constitution and good powers of re>ist- 
ance attain that age ; and as regards tlu; first period, the d(‘!ith-r.ite is 
pcr(‘cptibly increased by tin* fact that the <*hildren arc still contending 
with flu? difficulties of early ieeding and with inherih'd weakness and 
the Hk(', ami have not yet developinl a strong constitution. 

Next in importance to the ag<‘ ar<‘ occupation an«l mode of life. 
The th(‘ory that ciirtain <*miditioiis of life and occupations, <»wing to some 
inherent favorahle or uiifavorahle ccuiditions, (*\(*rt a pecnliar inllnence 
on the prognosis has l)e(‘n ahandoned in the light of mor(‘ recimt expc‘ri- 
enc(‘. 'rh(» (‘fleet of th(?se two faejors can only be indiivct, and they ar(‘ 
of infln(‘n(Ui only in so far as tlwy dctc'rmine bodily and immtal ov(‘r- 
cx(M*tion, insiiflici(*nt or improper f(‘i‘ding and niod(\s of life, and general 
hardships, or as th<;y favor the d(‘Vclopm<‘nt of chronie disease*, and the 
actpiirement of passions and vires, especially ali*oholism. 

The iiiarkcMl influence to he attril»nte<l to poverty, disease*, and vice in 
gc;^n(*.ral is illustrated hy on(\of Mur<*hisoii’s tables, in which the |)iititiits 
mlrnittcd to tlu; London Fever lIosj)itaI are divided into tlirt*e classes : 
those in good circnnistancc's ; .scccad, those in moderately good cireiniistances ; 
third, the poor. The results are as folhiws : 

Adinittod. ].)it*d. IVi-font. 


First cliiHS a4 15 M.SO 

Second “ 2574 497 18.5 

Third “ 758 204 27.r,4 


The mortality, (*onsid(ix*d with referc‘iic*e to social status and occupa- 
tion, is found to be grcatc'st wlicivver tlu*se ('itlu‘r jicrmancntly or tempo- 
rarily n(X'essitat(» a (roinbination of ♦lodily and nuiital ovcr(?x(*rtion with 
worry, care, and destitution. Tmd(*snuii and day laborers altaek(*d by 
the. disease while out of work and without a home, trav(*lling aliont the 
country in search of work or living in asylums, huts, or ov(Terowd(*d 
t(m(‘mt*nts, die in very great mimhei’s. iVrsons on shipboard, in camps, 
and ill citi(*s af'ter a long siegi^ arc also luider similar conditions of 
unfavorable prognostic omen. For many years *\frhris castraisis y>c/c- 
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chialis^-^ carcenm” iind ^^febria nautica^^ liave been known 

as the inofst dreaded forms of the disease. 

Ill to the constitution, those who are naturally delieient in 

this r(*s|H‘(?l or have injuriHl their health by bad habits and an irre*^nlar 
ainl <lissi|>ated inode of life; are, ev(‘n wiihont ri‘ganl to age, most lilo'ly 
to siieeuinh? to tlie disease. Again, aleoholisin (averts a most baneihl 
inthienei^ : 50 per cent, is not too high an estimahi lor the mortality oi* 
drunkanls, even in those betwi'on the ages of twenty-live and forty. 

That ehronie disease's, as tuberculosis, syphilis, malarial cachexia, 
chronic gastric and intestinal alliM^tions, and recent recovery from severe 
acute infectious diseases, appreciably augment tin* danger of tyjihus f(*ver 
need hardly be mentioned. 

That bodily an<l mental ov(‘rexertion exei’cises a marked influence on 
the prognosis, o,ven when the indiviMuals possess a strong constitution, 
are well ted and of a favorable age, is shown by the fact that in all the 
m«>re extcaisive epidemics an iinusnally large numlier of victims wen; 
<lrawn from among physicians, hospital athaidants, ministers, and oflicials 
in public institutions. 

Wliether mental d(‘i)ression, worry, and excitement without a(H*om- 
panying bodily disturbance-s tend ti) incriyase the dangiT from the disease, 
as has been insisted upon jiartieularly by tin* ohler authors, cannot with 
certainty be <leterminetl, be<;ansc it is nirely jiossiblo to t*stimat(; their 
inlluence apart from the above-mentioned factors. 

Not only the suiTouiidings of tin; ])ati(‘nt before he was attacked, but 
also th<; conditions under which he lives ihiring his illness, have an 
important bearing on the mortality. Proper trt'atnu^it uiupieslionably 
lowers the mortality-rato. Among cxperieneeil hospital ]>hysieians it 
is generally acce|)tcd that any <lelay in rc;moving the patient from his 
miserable social eomlitions into fhc more fav’orable surroundings of the 
hospital seriously affects the prognosis. 

The ctfcct of sex on the mortality of tyjihus fever is pur|K>sely 
treated at the end of (nir remarks on the prognosis, because it apjiarently 
does not exert any direct influcn<*e n|K>n it. TJk^ lower mortality 
observ<‘d among w^vmcn is e.xplaineil by the circumstance that the femah' 
sex is much less exposed to the deleterious inlhu*m?es that are naturally 
incident l<» tin* lite f»f man. In times of hardship, famine, and siege, 
when tlie two si xes share; e<|ually in want and misery and the cjiideniic 
spreads to the ]><*rmanent ]) 0 ])ulalioi], tlie differences in the moilality 
practically disapp(‘ar. 

(hittstadt’s tal)h^ given on page 58(5, shows clearly the diflereiicc in the 
mortality of* the two sexes, especially during advanced age. In the Infirm- 
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:iry nt Edinburgh, Peacock* lost 1.14 out of 748 j)a.tients, o77 of whom were 
men and »>71 women. Among the fatal cases 09 — 18.o per cent. — were 
men tnid 45 — 12.5 per cent. — women, [n 1847, <lnring a severe epidemic 
in (ilasgow, 82.4 per ceiU. of the men and only 20.7 per cent, oj'the women 
snccumbed to the disease. Tlie mortality among Murchison's 85(H) [>atients, 
already discussed from other points of view, among whoin there were a!nn)st 
as many men as women, was 21.18 per cent, for the men and 19d>J^ 
for the women. 

WhcthiM* certain races possess a diminished power of resistan<.*e to the 
disease is a ditKcidt ({iiostioii to d(‘termine, and we liav(» no nuans of 
judging whether any parti<*nlir race is im)re susceptible to infeetion 
than another, 'fhe fact that where the (H)lor(‘d and white races are 
attacked side by side a greater number of the former su(*(Miml) to the 
disease; is prohal)ly eliio to the eireumstanco that they are, generally 
speaking, placexl amid much more unlavorahle external and social 
surroundings. 

Of no less importance than the above-mentioned lactors which d(*ti‘r- 
niinc the g(;nend morhdity are those features of a <*as(; which need to he 
considered in judging of the |m)h:d)le course and outcome. 

Tin' (jiicstion wlietlier the mode of onset, and the severity of 
the symptoms during tin; stage of invasion alfonl any clue to the 
futiin; (;ourse oi’ the disease has received <Iitfer(;nt answ<‘rs from different 
authorities. High f(;ver and grave genend manifestations during this 
time certainly |)ossess no prognustir* significance. They are just as 
likely to usher in a short or ev(?ii an abortive case of the disease as a 
severe one. On the other hand, it may In; said that a mild stage of 
invasion almost always indicates that the suhsc'ijncnt course of the dis- 
e:is(' will also he niihl. Very nirely, chielly in the senile forms, it may 
happmi that a comparatively (|uiet and apparently mild initial stage leads 
to a protracted illness willi a fatal result. 

During the snl)se(|iient coni*se of the discrasc certain general symp- 
toms and the action of individual organs and systems exert a 
decisive inihieiUH; on tin* prognosis. 

Among these features, the most conspieuons manifestation of the 
fevc'r, the elevation in tempeniture, is inidonlitc'dly of gri'at jirogiiostie 
importance, although its signifieaih'c has in many r<‘sp('ets hem exag- 
gerat(‘d. 

Very high temperature during the initial stage or during the first 
we(;k does not absolutely justify the cxjieetation of a severe illness or 
even a fatal termination. On the other hand, the pros]M‘et is not bright 
il* a eoiitinned or contiiuieii rc'inittcnt fevt'r, witli a vc'ry high average 

' Quoted by Miirc^hjs<,n. 
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tcmjwratiuv, persists after the first week* Conversely, a favorable proj^- 
iiosis based on the mere fall in the teinperatnre after the first week is 
not justifiable. It has been shown by several examples (Fij;s. (JJl ami 
71) that fatal jwotnieted c;ases may show a pci^sistently low temperature 
diirinj^ the last fijw days, or even a wc‘ek, before death, during whieh 
time other ominous symptoms (‘ontiniie without al.)ati*ment. 

It is Jiot possible to state with eertainty whether a jidl of tempera- 
ture on the seventh tlay, wdiu‘h, artMmling to AVunderlieh, is typieal of 
a favorable easi*, may be eonsidere<l a fa voidable piX)gnostie sign. Per- 
sonally, 1 have rarely me! with this jdienomonon. On the other hand, 
marked remissions and intermissions oecurring eiirly arc undoubtedly 
of favorable omen. 

The action of the circulatorj^ orgjuis is of far greater importance 
in the prognosis, and affords a rt^liable means of judging the courst‘ 
of the disease. As has been statwl elsi'where, tin? pulse in typlins 
fever, not only in w'oinen, <*hildrcn, and old persons, biit also in vigor- 
ous men, is often ]in)portionately veiy ra()id, both i‘arly in the course 
of the disease and during the entire febrile period, tlu» phenomenon 
being in accord w ith tlie violeiu?e of the mod(^ of onset and ])resenting a 
eortain eoiitrast to what is observixl in tyidioid fevcjr. Tlie pulse-rate 
itself, although it indi<^ates the (‘arly and distinel involvement of tlie 
heart, is of even imjjortance than other qualities of the pnls<‘, espe- 
eially volmne, tension, and regidarity. I'Ik* earlier the jmlsc l)(;eoin(\s 
soft and easily oomjiressibh*, or nne(|iial and irregidar, the more imfa- 
vonibk; the prognosis. Early irregularity of the pulse 1 believii to be 
an espeeially useful sign. It must, liow'ever,.. always be i*ememb(*red 
that reeoveiy has be(‘n known to oeeiir even in eases in whieh the pulse 
was barely perceptible for days, and so rajud that it eoidd hardly be 
e/)nnted. 

Xext in importamx' to the behavior of the circulatory system from 
a prognostic point of view' is that of the nervous system. It is evident 
tliat severe disturbance's of the central nervous system indicate that the 
effeet of the toxin has b(*en parlienlavly marked or that the. indivklnafs 
jM»W(‘r of resistaneo is 'much rediieenl ; and thus the earlier the appe^r- 
aiK'e of nervous symptoms, th(‘ more nnfaveirable th(‘. pr(»gnosis. 

One should be partieiilarly guarded in one’s prognosis when stupor 
and eonia manifest tluansc'lves early. 8ueh eases are usually gnivia* 
than eases in whieh the mind is h*ss markedly affected, even than those 
in wJiicIi there is violent delirium in the evening and during the night. 

Comjdeto insomnia manifesting itself during the first days ot the 
disease was justly (considered a very snsjiielous symptom liy the older 
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niitliors. It is not iniVoqneiitly a |)iwnrsor to tlK* liop(‘li*ss inaiiilrsta- 
tioii of* tlio (lisoasi* tliiit lias boon aptly (lcsit^iiatc<l oonia-vioil. 

Many pliysioians iv^anl tlio oaairreiioo of siibsultiis toiuliiinni, 
c-arplioU'jiyy, and cli<n*(‘ic twitcliini^s and tivmovs as amon»‘ the* most 
danj»:('rnus sii*;ns, and it is ocrtaiiily tnio that tlioy ooonr only in very 
sevoro casrs. Tlios(‘ synipt<»ms do not, lio\v(‘VtT, alVoct tla^ prognosis to 
<lio same oxUait as lliov do in tyjilioid fevor. Owin^- to tlu^ soll'-limitod 
and rolativoly short dnrati<»n of* typluis tovor, the paticMit is ablo to 
withstand, until the* o<*<*unviu*r* i»f tho crisis, ninrhid (conditions that, if 
they were* to (‘ontiniu* loiiii^c*!*, wonl.d ceirtainly kill him. 

(h^ncral convulsions arc of nnfavorablc omen, "riu? u:rcat majority 
of adults atta(*k(*d by convulsions dii! ; whcn'as children, who, as is well 
known, are attacked by convulsions in a lar^e number of mu(;h less 
grave (‘onditions, an? more likely to recovc*!*. 

Although W(* are still in the dark in regani to tin* causes of many 
changes in the pupil in tv])hus fever, W(* know from clinical expc'rieiu’c 
that a few of them an* of undoubted value in |)rognosis. In s(*vere 
(?ases during the height of the dis(*ase and, what is (*vc*n worse*, during 
tlu? first W(?ek, a very sluggish n*action to light is often obs(*rv(Ml. If 
this is accompanied by a high d(‘gre(‘ot* niyosis producing a ‘‘pin-point’^ 
pupil, th<? combination is of thc^ worst signifK‘an(‘e. 'fliis ])h(‘nomenon, 
d(*signat(?d by (Jraws and the? older Knglisli aKthors as ‘^pin-liolo 
pupil, I have? observe'd most often in eases that ended in coma- 
vigil. 

The e*ondition of the ivspirutory organs el('se*rve's some attention in 
de?le*rniining the progn^nis. I\efer(*ii<?e has already beH*n ma.de to the 
se?vere? conse‘ejnene?es that may lx* exp(‘cle‘el to follow any mark(*d involve- 
ment of the larynx for eithe?r the future* lu'alth or the' life* of the? patie‘nt. 

The signille'anee of catarrhal and pulmonary aifections varie's widely 
and de*p(*nds chiefly on^ the age of the patient. VV hoims cliildre*n and 
young he?althy adults unde*r twe^nty-five years of age usually bear an 
extensive? attae'k of bronchitis or pneninonia t*airly well, tlu*se e‘om])li- 
eations se*rioiisly tluvat(?n the life* e»f olde*r pe*rsons. 

, It is not too much to s!iy that after the age of forty most of flu^ 
ele;*aths are dir(?ctly or inelirectly atti'ibiitable to e*xt(.*nsive brone*hitis with 
lobular pne*umonia, to hypostases, or to the frt*quent e»oinplicalion of 
lobar piK'unionia. 

The? condition of the digestive e)rg5ins is of subordinate* import.ane*(', 
both f*rom a clinical and prognostief p)int of \'^(*^v'. J)iari*liea is rare', 
but 1 liave nu?t with it both in mild and in se‘V(*re cases. Comj^lica- 
tions with dysontcrie jihenomena, which have? rare!ly been observed 
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during tlui most recent e|)ideniic*.s, were justly regarded as grave acei- 
dt‘uts by the older authors (JJamllier, Peac^oeU, and others). 

My ex|)eri(‘uc(‘ leads me to reg:ii*il severe metc'orism, M'liieh is tortu- 
nately a rare occurrence ami is iimlouhtedly the result ol*a severi* intox- 
ication of the nerves su|)|)Iying the muscular walls of t\w intestines, as 
of the worst i)rognostie signific4nic(‘. 

Th<‘ condition of the urine, both physical and chemical, affords tlu' 
physician many valuable hints. A marked diminution in tlu* amount 
of urine, or complete anuria lasting many days! imlieates a dc'gne 
of cardiac wc'akness that eventually |»rovcs fatal to many ])ati<‘nts — to 
the older ones almost without exception. A careful <h*tcrmiuation of tlu‘ 
amount of albumin in tlu‘ urine is not without its importance for the 
prognosis, "flic early appearance* of considerable amounts of albumin is 
obs(*rvc.Hl only in severe cases. If, in addition, then; is hematuria, witl» 
the rnierosc'opic^ lindings chanu'teristic of nephritis, one has to dc'al with 
a V(Tv gravcj complication. Among all cases in persons bc'tween thirty 
and forty years of age* with nejdiritis the majority die* ; among patic'iits 
of more a(lvancc;d age rec‘ovc»rv is distinctly exceptional. It sc'C'Uis to 
me rather significant in this connection that in all my fatal (?ases, (‘xcept- 
ing a few in which death was due to s|)c<*ial accidents, the urine p(*rsisl- 
(*nlly showcnl a large* amount ol‘ albumin. 

Muc^h prognostic im|»ortaiH*e has been attributcHl by many authors to 
the conditicMi of the skin, by the older writers partly bec'ausci they wcu’c 
still und(*r the influence of the humond th(*ories of disease'. Personally, 
I bc'lic've that the importance of the cutaiu*ous manifestations has been 
gr(*atlv cxaggenitcMl. I cannot bring juyself to agrees with those who 
l)oliev<» that the abundance of the roseolous rash is projiortional to 
the severity of the* ease*. It criuiiiot be* ck'nicnl that a |)ale, scanty, 
nipidly disappearing iush is Ibund more frc'cpicntly in mild case's ; but 
in any epidemic example's are found of very severe and fatal ease's in 
which the typical rose'e>lons rash was slow to appear and develojic'd 
imp(*rfwtly or (*v<*n n*mairied altog(.»thc*r abse*nt. When it is renu'in- 
ben*d, moreove*r, that many e)f the abortives eases with sc'vere onset 
often pre'sc'nt from the be'ginning a well-inarkeel and extensive* rash, [ 
think it will be a<lmitte*d that the (*ruption in itseh‘ is of little value in 
determining the prognosis. 

The hemorrhagic? phenomena, on the other hand, are of much more 
serious import. Early and extensive hemorrhagic? transformation of the 
rose-spots, and partieularly the? oeenn’emee; of petechia? and extensive* 
hemorrhage's under the skin and in the subcutaneous cellular tissue, as 
has already been state<l, is always a grave sign. Cases that prc?sent in 
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.‘idditioii gMii^rene of tlu^ skin, iij) uF the nose, e;irs, iinji^ers, nnd toes are 
almost <*,erhiin to latally. 

In eonneetion with the typhns fever rash ami its seeomlary alt(‘rH- 
tions, mention must, be made of tlu? dilfnse cyanosis of the tae<; and 
hands tliat, inasmn<‘li as it indicates cardiac weakness, is a particu- 
larly bad si^n. 1 have rarely seen a j)atient with this symptom 
recover. A few who at first promised to ^et well evi*ntnally <lied 
t»f some ^Tave complication. 

Ainouij; the mtniy systemic and t>rganic disi'-.ises so far referred to 
that may shorten the life of the patient, therc^ ani si>me that may be 
rci^arded as lot*ali/ations of the <lisease, while others are com }>licat ions in 
the. strict senses of the win’d. It is, of course, imj)ossible to dnvw a 
sharj> line of demarcation Ix^twccm the two groups. It is not too much 
to wiy, however, that the true com pli<‘at ions <*xert a s])ecial inthience on 
the progiu>sis, inasmm'h as they claim many victims after the ])riinary* 
dis<‘ase has been successfully ovcriMnnc. In this connection let me 
remiml the rea<ler of the grave siHpuds in tiu* region of the pharynx: 
and larynx, abscess of the lung, purulent and necrotic* pleurisy,, 
nephritis, phk'gmon ot‘ the skin, and malignant forms of decubitus. 
tiuttstadt\s rep<*atcdly c | note *<l statist i(.*s from the Prussian hospitals show 
that in one-sixth of 79(1 fatjd c'ases d<‘ath occairred aftia* the fiftec*nth 
day of the? dis(?ase, and in half c)f these death occurred even aftca* the 
thirticith day. 

In the foregoing page's the pi*os|HH^t f)f ri^covcTy from typhus fever 
has bc;!en shown to be in genend ipiitc* glcM)my, and the* many dangers 
tliri‘atening the life of the* patient in all the* stages of thV; disc‘ase have 
been enumeratc.'d ; in eonelusion, we may add a somewhat more chcM*ring 
obsc'rvation. 

Typhus fev(*r, like ]inenmonia and a few othc'r acute infections, 
belongs to the disease's ehanicterized by a relatively short duration, 
the morbid process ending b>^ crisis, the extreme date f^f which can 
almost always be deterniim^d befondiand. In the very worst and 
a}>parently despenite cases one may still continue to hope for the crisis 
and ultimate recovery, and the latter can often be dire<*tly attribiitcMl to 
<*areful nursing and skilful handling of the paticMit during collapse. The 
ri'gular self-limite<l course oi' the diswise partly offsets its severity and 
its danger. 

38 
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General Considerations. — WIitMu^vcr it is |K)ssil)Ie to observe ;i 

A^ell-inarkcxl, typical case of typhus lever throughout or during tin* 
grwiter part of the cours(', the <liagnosis presents very few tlillicnlties. 
Kveii at tlu' beginning of tlu! tlisease, or after a few days’ observation 
diirijig the later stag(\s, without any knowledge of the pj-ovious history, 
it is often rpiite easy t<i recognize the diseast' if an epidemic exists, aial 
if it is found that the patient has b(H*n in close relati(»ns with patients 
iiiuloubte<lly sullering fr<»iu tyjdius fever, «)r if he has been in their 
liouscs or used the sjune uhaisils. 

If, however, W(; have to deal with an isolated case, which is |)<‘rlia|>s 
the first that has octairred in the <listri(*t, or if the distxise presonis 
unusual phenomena and the course* is irregular, the diagnosis may lx; 
more diilicult. 

In the former case one <»r two examinations will rarc*ly enable* tin* 
physician to arrive* at a delinite opinion, an<I if the case has been uialer 
observation some time, he will realize the fae*t that typlius fever docs not 
present any pathognomonic (rain of symptoms, l)nt that the mode of 
onset and subsidence <d* the various symptoms, as well as th(‘ir eoex- 
istenee and duration, have inipoiisint parts in the production of the 
characteristic clinical pi<;tnre. 

Kven during an (*pideniic nnnsnal manifestations of the disease may 
<;anse great diagnostic* dillicnlty, or (;ven make* it (jiiitc; impossible* to 
i*t?cogniz(^ the disease. 

Knongh has been said about tlx* markcxl inrectionsness of the dis(*asc 
and tlu* univ<‘rsal ]n'edis|)osition fonml at all ages and under the greatest 
variety <»f (external circumstancx^s to show the importance <»f making a 
clini(*al diagnosis as hmhi as possible, not only for tlu* |)aticnt liimsell’, 
blit to a much givat<T dcgi-cc for those* snrroimding him aiul for the 
i*ntir(* population of the town or distriet. 

Kven tlu* morbid anatomy, which in many infcctums diseases atlbrds 
tlu* means <»f deeiiling a doubtful i*ase, is not in itself siiffieicnt to clear 
up the diagnosis in a doubtful ease. Jt has b(?en slu»wn that iu» distinct 
alterations poenliar to the disease are found in the irailaver, and tlu* 
autopsy in itself* rarely i*(*veals more information than that death has 
oeiMirred as the result of some acute infectious disease. 
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Tlio attempt to donionstnitc^ a pntho^enitr micro-organism wliich 
shonUl enable one io diagnose the disease^ has so tar laih*d on acconutof 
insurmountable didicnlties. heroin what has been said about the |>reseiit 
slate ol'tlie <picstion it will be seen that we are still without any knowl- 
edge of the most ess(‘ntial data. It is probable that for some time we 
shall have to <lep(*nd on clinical observation alone, and the <pi(‘stion 
naturally presents itself whether there are any reliable data on whieh it) 
l)ase a diagnosis <lnring the initial stage i)f typhus fever. The objet^tivi? 
symptoms alone, without any knowknlgi* of the existence of an (‘pkhanie 
or other possibiliti(\s of iideetion, ciiabh* one at best to make only a 
provisiouid <liagnosis. Jn most cjises it is impossible to say more than 
that some acute infe<*tious disease is im])ending. 

The most important diseases In the differential diagnosis are the a(*ute 
exanthemata, esp(*ei;dly small-pox and s(»arJet fever, relapsing lever, 
een^brospinal meningitis, and cryptogenic septieojnemia — inneh more 
rari'ly typhoid fev(M\ 

Differential Diagnosis in Initial Stage. — The initial stage 
of typhus fever pn'sents many points of resemblam.H* to that of small- 
pox : th(^ same sndd(‘n ons<‘t with chills, a ra|)idly rising pyrexia with^ 
out or with relatively slight nanissions, early, |)roibund prostration, 
seven' pain in the hea<l and limbs, ami sphaiie enlarg(*ment, wliieh 
nsnally <*an be <Iemonstrab'd at tli«* beginning ol‘ the lirst we(‘k of the 
ilisease. 

Th(* fact that pain in the bac»k is a mneh nion* fre(nient an<l violent 
symptom in tlu* initial stage of variola than in that of typhus fever is of 
sliglit diagnostic signifa’anee, I'or the symptom in itself is rather vague 
and is not rarely absent in the milder forms of sinall-|)ox. On the 
other hand, the early appearance of an initial scarlatinal rsish*oi»tho 
thigh and upper arm is of some imp<>rfance and strongly points to 
small-pox, as it is particidarly likely to occur in the severe' forms (»l* 
that elisease and does m>t oecnr either in typhus fever or in any other of 
th(‘ acute infections eliseases. On tlw' other hand, an initial measly rash 
is of s(‘eondary importance. Very similar ami ra|)idly disappearing 
rashes oeeMir, as we have seen, shortly before or with the first appe^ar- 
anee of the speeitle typhus fevea* n>se-Sj>ots ; but the. diagnosis is soon 
(‘leared up by the ap]K'arane(' of tbe latter or by the ('rnption of typical 
small-pox lesions, the nature and distribution of* which are ehanieteristu? 
even <luring the initial stage. 

Finally, it may be wc'll to |)oint out how slightly th(‘ face is involved 

' CoDipurc CiirfrL'lniuinn, Dii; Porkm,*' nut yAt'tttssv.n'a Jlatuff)., Ud. i., 
edition. 
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\n comparison with other parts of tlie lx)ily in tv])luis lever, in eoulra- 
(lislinctioii to .sniall-pox, in whicrh tlie eharaetc'ristio rash app(*ar« earh 
ami is very ahniulaiit on the faec*. 

The t(‘niperainre in both <li.seiisos at the einl of the initial sta^(» and 
at the be^innin^' of the eruption is of some importanee. While in 
typhus the fever is Jiigh <hirin^ tliis time and not rarely continues to 
rise, there is always a marked fall in temperature in variola <lown te 
and even below the normal in ordinary eases. 

'File (liai^iKisis may he well-ni^h iinpossihle when there is a (jnestion 
between tlu? tiilminating hemorrhaj^ic form of tvphns fever aiul the 
anal(»<'ons form of small-pox — so-eallcKl pnrpum mrinfum. IJotli rej)- 
resent a heiiKUThagic initial stai»e of the disease and (aid fatally beioi(; 
the typieid sym[)touis, e.spetaally tin; nish, l)e(‘ome fully diwelopc'd. Kven 
after an autopsy has lK‘en held it may not he possible to arrive at n 
definite ('oiichision, and the diagnosis may have to lx* decided by tlx^ 
prcivalenee of (»ne or the other of the two dist'ast^s in the district and 
the possibility of the paliiait having lK‘eonu‘ infe(‘t(‘(l. Similar dilTi- 
enlti(?s are eneonnteird in th(‘ ditfenaitial diagnosis from severe hemor- 
rhage? forms of otluT acute inlectious dis(?ases. I need nTer only to tin- 
corresponding tbrms of seark^t f(?ver and even of* typhoid fevca*. 

Tlie dillereiitial diagnosis from relapsing^ fever during thc' lirsi, 
or even tlui second, attack, if the fiivt has not Ixhmi snflieuMitly woll 
obR(;rvod, is extremely ditlieult, (‘sp(.»(*ially if one remembers that the dis- 
ease often coexists with typhus f(!vcr, as was the east? in Jierlin in 1S7J). 
In many eases there is nothing charaeterislic about the mode of onset, 
rise, and ultimate ladglit of tlu? fewer. The app(‘aranee and geiiiTal 
condition of tlu' pati(‘nt an* of much more importanet* in tlu* diagnosis 
of relapsing fever. As a rnU*, the g(*n(?ral (.'ondition is remarkably good 
ill eornparisoii to the height of the fevcT, tlure is little iiiv<»lv(Mnt‘Mt 
of the sciiisorinni, and the only symptom eomplained of is a painful 
tugging S(;nsation in tlx? calf of the leg. • Although these points are 
mon; or h^ss in favor of relajising f(*ver, nevertheless it eaiinot be sjiid 
that more severe initial symjitonis, such as violent h(?adaeh(* and pain in 
the limbs, with profound prostnition and (wen ]>etcehia‘ (I ikhmI only 
remind tlx? rcixler of thc well-known flea-bite rash”), al)solnt(‘ly 
exclude tlx* existence of r(*lapsiiig fev(?r. 

Many relapsing fever patx*iits ])n»sent, at the very heginning of the 
disease, a poenliar color of thc skin, a point that we fr(!(]neiitly utilized 
with remarkable .sne(*(?ss during the epidemic in Berlin, and that d(.*ei<l<'<l 
the admittjiii(.*e and assignm(?nt of thc [Kitients to tlx* various wards. It 
Is a |>ecidiar, dull, yellowish-gray di.s?olonition, which may b(?st be com- 
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jiaral to the eolor of* aiieinie iiidiviiluals who liave been for some time 
<‘X posed to th(* sun. 

As regiirds the spleen, I c-aniiot agree with authors wh<» allirm 
that it presents any eharaeteristie enlargement during the initial stage 
of cither disease. 

llie diagnosis of relapsing l*ever, however, «*an always be established 
by the finding of spirilla in the blofxl, and tlu?se organisms are usu- 
ally tlcmonstrablc shortly before or after the first and every succeeding 
attack. 

During their subsecjuent course the two<]iseases present such markal 
<lifierences that tlu* diagnosis cannot, except inidia* very spiniil circum- 
stiinccs, I’emaiii in doubt for any h;ngth of time. 

Of course, the <liagiiosis may present peculiar difficulties when a 
<*onvales(!ent from, relapsing fever is imm(‘diately attacked by typhus 
fever. Kefereuee has been niad<^ to this comparatively frecjiient possi- 
bility (see 1^'ig. 57). It need hardly be emphasized that the absence of 
spirilla during tlie beginning of the fciv<‘r, and the apj)eaninee of rose- 
s[)ots a few days late!*, suffice to remove any doubts that may exist. 

Kelapsing tever leads us iiatumlly to the discussion of malarial 
fever. It will readily be seen that first attacks of this discsise in 
countries where it, as well as typhus, is c:Midemie may easily lead to 
cjrror. Difficultk^s Jiiay especially he eneouiitm’cd in severe forms of 
malaria with cjirly involvement of the seusoriui!i and great ])r(»stratioii, 
such as oc'cur in the tropics and also in Holland, Uungarv, and Italy. 
As in relapsing fever, tim examination of the blood and the finding of 
the plasniodium will at oncic ch\*!r up the? diagnosis without the n(‘C(*s- 
sity c)f waiting for tlie eliaraetciristic^ fall in temp(‘niture. 

It may be exewdingly difficult, c^spcnaally when an epidciiiic of 
typhus fever cvxists, to distinguish isolatcKl cast\s of cryptogenic 
septicopyemia in its early stagers from the initial or eruptive? stage 
of typhus fever. An initiill chill and a r»ipid rise of the tc^mperature to 
a c?onsideral)le lunght, .c^arly markcHl involvement of the whole? system, 
especially affeetting the nerves, are common to l)ofh diseases, and the 
difficulty may lx? furthcir increased, |>articidarly at the bcgiuuing, by 
the mode of appe*arauee and distribution of tlie^ e?u(ane»e)us rash. 

I recicntly saw an iiitere^sling case^ of this kind. A young man who had 
recently come from Silesia was seizeel with violent chills, hcaelache, retching 
and vomiting, and was admitteHl to my edinie* with a liigh fever and markcMl 
splenic; enlargement. There was gre.*at elisturhnnee; of e^ixiscioiisness. The 
fever-curve at first ])resented the ediaractcr of a high e.*e>iitimioiis remittent 
fever. J3etween the third and fourth days, afte?r a slight transitory niorhil- 
liform rash on the arms and thighs InnI appeared, an ill-elefmi‘d, liviel, small 
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inaciil.’ir n\A\ miule its appesirance, vvhicli soon became petechial in character 
and presented a siisjnciaus distrtbution, being inon* abundant on the hands 
anti leet, espot'ially the backs of the feet, anti iniich less marked on the trmdv. 
As a [irecautitmarv measure the patient was isolalctl for a few days. 

Tlie rash continued to aj)pear in successive, crops, tlie patient hatl several 
chills, anti a few hemorrhagic spt)ls appearetl on the soles of the feet, ilu. 
palmar surfaces of the lingers, the plantar surfaces of the toes, and under llw* 
nails. On the sixth tlay ot the tlisease the suddiai appearanct^ oi' a h>nt|, 
blowing endo(*arditic murmur conlirmed the tliagnosis of se|»ticopycinia wiili 
mitral verrucose endocarditis, which diagnosis had already been made on 
th<* strength ot the changes in the eruption and the aj)pearance ol* cinlls. 
I'he diagiiosis was confivnu‘d at the autopsy, which, however, failed to reveal 
the original cause of the <‘ondition. 

The cliiii<‘al ])ictur(‘ in a tyj)ical casi^ of cerebrospinal menin- 
gitis would seem t(» differ siifficicutly from that «)f typhus ff^ver to 
preclude all danger of error, hut it is triit‘, nevertbeless, that irregular 
cas(‘s, in the initial stages of the two diseases, oftmi juvsent considerable 
difficulties. It (‘amiol Im‘ dimiod that there ar(> cases of ccTcbrospinal 
meningitis that licgin with a chill and, after a rapid rise of temperature, 
soon lead to <listiirl)anccs of c<»nscioiisness or even to coma. If w<* 
remember also the violent hetulacbe fn>m which the paticuits suffer, the 
pain in the back, which does not by any means alwjiys manifest itself 
in tile Ibrin oi‘ a eharaideristic rigidity of the neek, and the. oecasional 
appearaiuH* of a roseolous nisli during the very first days — ev'cU Ixd'orc 
the rigidity of the? n(*ck — we hav(i sufficient explanation for oeeasional 
errors in diagnosis. 

Diagnosis in the Stage of Eruption. — Even after tlie end of 
the initial stage and after the typhii.s fever rash has made its ap|)earance 
and hegUM to sjirwid, tin* differential diagnosis may present smne diffi- 
eiilties. TIhtc is a larnentabh* want of unanimity in the opinh)ns of 
many physi<Mans and even in the better text-books in rogiird to the 
form, distribution, and development of the eru|)ti()n. It should he tlis- 
tinetly remembered that the sp(!cifie r(»se-s|)ots are ahvays, at least in 
the; beginning, purely hyjioremic, often very jiale and indistinct, and 
that only a portion of. them later become inon* or less mark(Hlly hemor- 
rhagic'. There is a wide-spread erroneous belief, and one that has been 
perpetuated in <he vici<Mis name of petpcliial that the erujitimi 

of typhus fever from the v<*ry outset takes the form of small hemor- 
rliag(»s. On the (‘ontrary, it may be stated definitely that any febviU' 
<*ast> in which tlu* cntaiH'ous changes at once aj)pear in the form of 
larger or smaller hi'inorrhagi's, without any prodromal stage, is not 
typhus fever. 

Diagnostic Significance of the Eruption. — Another point 
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of general importance may l»o inenticniod. It is the great varial)ility 
of the eruption as reganis its ahiiiulaneo and distrihutioii. From the 
rare eases with al)undaiit eniptinii covering the trunk and extremities, 
we have (ivcry possible gnulatioii, <lown to tln>se cases in which, from the 
very beginning of the <liseasc and lliroughoiit its (‘iitirc duratkm, it is ])rac- 
tically impossible to demonstrate any characteristic changes in tin; skin. 
Even cases of so-ea lied (•.rtmllwtiiatirtf si m: c.ranthnnofc^^ although 

nir(‘, cjuinot he entirely excliuksl. it is owing to this want of imi- 
fonnity in tlie eruption, both as reg-:ir<ls its general appearance during 
different epidemics and also in imlividnal jiatuaits during tlie same (*pi- 
<lemie, that the diagnosis from otluT infeet i*)ns diseases elmraeteriz(Hl 
by high fever without, or at best with very slight, changes in the skin, 
may he exceedingly diHieadt. 

Ditlienlties of tliis kind present themselves especially when it is 
necessary to deckle l)etwe<‘n typhus and typhoid fever, the disesiso 
which, in all its stages and in all features, stands in ek)S(\‘<t diagnostic 
r(.‘Iationship to it and which nndouhtcHlly presents the greatest ditlieulti^is 
in diffca*ential diagnosis. 

Typhus and Typhoid Roseolae. — In regard to the ro8eol(»ns 
eruption, which is so often itonsidcTtHl diagnosthj, it may he e(|iially 
al)undant or equally semity in both diseases, it has alr(»ady been 
])ointixl out that cases of typhus ft^ver, however s(‘via(* from the v<‘ry 
beginning, may present (»nly a f<?w mseohe scattered (‘xa(;tly as in typhoid 
fev(jr, and, eouversely, ty])hoid fevea’ may lu^ (*oml>ined with a rash that 
even in typhus fever would have to he regardc^l as abundant. Siiu?e, 
then, the niiinber of the? rose-spots cannot he depended upon, it is all 
tlie more important to make a earelhl study of their mode of devel- 
opment, distribution, and individual eharaeteristk‘s. In regard to the 
devclopmoiit, it is to be imted that the rash of tyjihus fi*ver appears 
very much earlier than that of typhoid fever — between tlie swond 
and fifth (lays of the diseases — that the leskms (H)nlimie appear in 
unhi'okcn succession instead of in successive crops, and reach their ulti- 
mate numlx^r and deV(*lopment within a few days. 

The distribution (jf the nise-spots over the siirfac^e of th(>! liody is 
next in imixirtaiicc. Whereas in typhoid fever the trunk is most thickly 
er)vcred and the extremities escape altogether, or the spots become loss 
and less nnmerous the greater the dishuu'e of the parts from the trunk, 
the eruption in typhus fever is fairly uniform and eov(*rs both the trunk 
and the extremities^. 

llosc-spots on the forearms and legs and on the hands and fc(*t an? 
extremely rare in typhoid fever, whci'eas involvement (jf the bac;ks of 
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the hands and feet is exLrt*inely coniiiion, not to say typiosd, in tvjduis 
fever, so that I always subjee/ these pla<*os to a (*iu*eful examination in 
any sns[)ieioii.s ease. 

Although the appeaKiiu'e of the fiiee in the two diseases is to a certain 
extent similar in so far as it never becomes the seat ol rose-spots in 
typhoid, and very rarely in typhus fever, yet there is a inarlv(Hl eontmsi 
J[)etwe(ai the intensc'ly swollen, ixMldeiUHl facies, with dec^ply injei^ted or 
even h(^nlor^hagic (ronjunctivse and wild look of a typhus fever patient, 
and the pallid, stuporous, and pmstrated apjH':inuiee in typhoid fever. 

The individual lesions present very considerable and distinct difler- 
cnees in the two diseases. WIutwis the rose-s|M)ts of ty[>hoid h'ver 
ai’c from the beginning elevated, papular, with sharp, circular out- 
lines, ami r(»tain their puiely hyperemic character throughout, the erup- 
tion of typhus ftw(*r at first appttii's in tlu' form of pale, indislincl, 
hyperemic patches, with irregular, ill-delined boixlers, which gnidiially 
becxmie darker and eventually somewhat liemorrhagic^ (compare l^lates I 
and 2). Hence the non-papular chanicba* of the c*niption during and 
after the height of its develojmient is an important diagnostic feature. 
The spots arc pah*, ami only <luring the first few hours are they slightly 
elcvate<l — never so distinetly ])apidar as in typhoid lever. 

OTHER DIFFERENTIAL SIGNS BETWEEN TYPHUS AND TYPHOID. 

SccomUmly in imiKuttuiee to the condition of the skin is the fever 
in the differential diagnosis betwmithe two diseases. In conf rad isli no- 
tion to the slow, step-like ascent of the curve*, in tvjihoid fever, we havt* 
sciai that in tyjihus fcv(*r, after an initial chill, the Icinperaturc rapidly — 
within from twenty-four to forty-eight hours — and with nna^h smaller 
morning remissions, risers to a height rarely reacluHl in the former dis- 
cjise. Tcmjieratnres of 40.5^ (\ or even 41 ° arc, as we Jiave seen, quite 
aimnion at this stage, and may ])crsist and even continue to increase 
with relatively slight morning remissions until the end of the first week. 
Tlie eharjictor of the tem|K*rafiirc-(*iirve during tin; first wtH*k positively 
distinguishes typhus from typhoid fever. As even the most s(?vere tsisi's 
of typhus fever rarely last more than from fourteen to seventeen, or at most 
twenty, days before dclervcsccncc Ix^gins, and tlu^ fever falls by crisis or 
at l(jast by a succession of rajacl declines, wc are not witlniut imjiortant 
diffcrontial signs, even during the latter ])criod of the disease. 

In accordam^e with the rapi<l rise and great intensity of llie fever 
during the first <lays of the discastithe <listurbanees of the patiellt^s gen- 
eral condition are much more severe and manifest themselves much earlier 
tlian in typhoid fever. 
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Whereas a tyj)li()id fever patient nut infre(jiiently remains at work 
or at least does not go to bed during tlie first week of tlm disease, the 
prostration in ty|)lius is so great from the very beginning that the 
patients arc forced to take to their beds on the first or the second day. 
Delirium, stupor, and coma declare themselves ihiring the iirst week in 
typhus fever, but their appearance is delayed much longer in typhoid, 
or, if they do exceptionally occur early, they arc due to some cerebnU 
complie^ition. 

In many respects the pulse in typhus differs coiisidemlily from that 
usually observed in typhoid fever. The relatively low rate characteristic 
of the latter disease in youthful individuals, < sp(‘cially of the male s(‘x, 
is not observe<l in typhus fever. In both sexes and in all ages the pulse 
is comparatively nipul from the v(!rv lieginning — 110 and more in the 
evening is not unusual even during the first week in vigorous men. 
The characteristic dicrotism st'en in ty|)hoi<l is only except ioiially 
observed in typhus hiver. 

Failargerncnt of the s|)l(?en is a moi’o regular and lasting plKuiomenon 
in typhoid than in typhus fever. The time of its appeamnee also dificTs 
in the two diseases. In typhus fever, if* it is ]>resent at all, it a|>pears 
early and disappi‘ars at a time when it would still be present in typhoid 
fever. 

The abdominal symptoms are of very littl<‘ im])ortanee as diagnostic 
signs between the two diseases. Thus a mod(?nite <legre<^ of m(jtef)risni 
({uite coinrnofdy develops in severe t*ases of typhus, while, on the other 
hand, it may be absent during the entire duration of a typhoid fever 
attack juid usually is so during the eiirly stages. Diarrhea* is not by 
any means so constaiif in typhokl fever as is usually supposc.'d, while 
in typhus thin stools of a pale yelhnv color are not at all uneommon. 

Some of the new'er methods of (wamination w ill, no doubt, prove of 
the greatest value in future epidemics and will help to decide' the diag- 
nosis ill many a doubtful case. 

The demonstration of typhoid bacilli in the blood, urine, rose-spots, 
and feces, and the behavior of eultiires e)f this baeillus when added to 
the blood-serum of the individual are the most imporbint of these 
rnethfKls. 

The (Iruber- Widal agglutination test wdll enable us in many eases to 
differentiate the tw'o diswisc's, although, it is true, only at a somewhat 
later stage. 

Whether the absenee of leukocytosis or hypokadvoeytosis oliservod 
in typhoid fever w ill distinguisli this fi'oni typhus, as it does from some 

* CoiTipjiro thu chupter on this subject in the author’s w(^rlv on typhoid fever. 
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of tho other acute infectious diseases, such a.s |)n(ninionia and septic con- 
ditions, which, as we all know, regularly show a marked leuko(!>'tosis, 
has not yet been definitely decided. Comluanale speaks of a moderate 
ineWsise in the niimher of white hloo<l-cells in the blood of typhus fever 
]>atients. Four cases recently trcate<l in tlu^ Johns lTo])kins Hospital 
showed a moderate degri'o of leukocytosis. 

Tlu» dia/o-rea<*tion is probably not of any diagnostk' value. Several 
authors (Fa<!hhorst, Vierordt) have frccpiently Ibiiiid it to be positive in 
typhus fev(‘r. 

Wliile the ditferential diagnosis frmn sniall-|>ox, as we have seen, 
presents great dillieultics, cspa*ially during the initial stage, other aciile 
exanthemata, particularly measles, may, ihiring tlie period of (‘riiption, 
[irove eijually contusing. 11ie eruption of lueasles, especially during 
the first few hours after its appearance, may clos<‘ly resemble that of 
typhus fi^ver, and, t‘on vm-sely, the rash of typhus iever before the 
beginning of hemorrhagic tnmsforniatkm, when it is abundant aial 
confluent in placcKS, and accompaniiHl by th(‘ macular rash that has 
been described, may easily be confoundeil with the eruption of measles. 

As a rule, the diagnosis can be made by a careful examination of the 
remainder of the skin. It is to be rememlx^red that the fae(» is first 
attackcxl in im^ash's, whili* in tyjfiuis fever it escapes entirely, or, in 
rare cases, is tlie seat of a few isolated rose-spots which tlien arc 
characteristic. Tri any casci of typhus fever, ev«m when the rash is 
al)undant, areas will be found on the Uxly where it is more sparsely dis- 
tribiitixl aiul where the spots are distinct enough to make them easily 
KKMignizable. 

The conversion of at least a part of the rose-s}x>ts into petechiie 
is of some diagnostic value ibr typhus fevei*. Hemorrhagica nuasles is 
rare and need hardlv be taken into consideration in the diflereniial 
diagnosis. 

The condition of the mucous membranes (eonjunetiva?, nasopharynx, 
bronchi) j)rcseiits nothing distinctive. (Aitarrh of these stna^turcs 
(Mxairs in both dis(*ases, and the intensity and distributi*)!! are so 
variable that it is impossible t<» draw any definite conclusion. 

If tbc patients are si^cn during tlu* Ix^ginning of the fev(T before the 
erii[)tiori appears, or if r(»liable data in regard to this period (?an he 
obtaincxl, the decision becomes much easier. TIm^ rapiil rise and 
unusual height of the tern])eratiirc, and its persistence or even snbse- 
(pient rise after the ai)|x*aranc(i of the eruption and <luring the entin^ 
first wec'k of the disi*ase, arc^ never observiMl in measles. 

Other dis(ias(.‘S tliat are occasionallv mentioned in this connection are 
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of seooiuliiry importance in the dilferontiji] diagnosis. [ii very rare 
eases a central pneumonia may becMJiiK^ a S!)uree of error. Kveii 
more ran»ly, and only under special iMmditions, an error miy;ht oecair 
in scarlatina, certain infectious exanthemata, and in ses ere 
erases of purpura. 

Anthrax and possibly glanders mi^ht for a time <>iv<^ rise* to 
doiii)t, the former only in the extremely ran; eases of e(‘rebral or intestinal 
anthrax without edema or furuneuh»sis ; tlje latter, wlien the eliaraeter- 
istic manifestations in the miurous membrane of tin* nose, trachea, and 
bronchi arc less marked ami the <rhani»es in the skin arc* iinperieelly 
(krveloped. In the ease of anthrax tluM|U(*stion would be d<M*ided at 
onee by tlie bacrteriologic examination, whieh in glanders is often more 
diflienlt. 
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Ai.THOUaH wfi have no exact knowledge ol* the nature and iiuidt' of 
development of the micro-urgjinism tliat is tlie cause of typlms fevi'r, 
its elfeets, so far as they relate to the origin and spread of the disease, 
are .sufficiently well known to enable us to adopt certain definite pre- 
<»iations Avliich arc very efficient, if properly carried out, again.st the 
transmission of th(» disease from patient to patient and its general 
spread. 

The most important points in the prevention of the disease' have 
bee'll embodied in a few (‘onchisions at the end of the chapter on 
Etiology. 


REGULATION OF GENERAL AND LOCAL HYGIENIC CONDITIONS. 

The precautionary measures base<l on th<\se consMleratioiLS -may be? 
divid(?d into tliose that, by improving the general and local hygienic 
eojulitions, deprive? the <li.'^(?ase of a pro[K?r medium for its diwelopment, 
and those that are calculat(‘d to prevent the spread of the? di.<ease from 
one patuMit or arti(?h?s used by him to other p(?r.son.s, or the sjiread fixmi 
one town to a neighb<u*ing town or to r<?mote regions ami count I’ies. 

Many of the most important prophylactic ])rinciples Avere first lai<l 
down by the old(*r authors, among Avhom no iun* has c.\pre.ss(?il th(?ni more 
dearly and more uneijui vocally than lliklenbrand. Ihit even he, likt? 
Murchison and ( irie.ssiiigcr, was ricA^er quite able to rid himself of the 
idea that the di.sea.so might arise spontaneously, a the<jiy that to-day has 
b(?eii permanently refuted. 

However, to .say, as some authors liave done, that anything that does 
not dir(?c;tly affect the development and spread of the spi'ciHc contagium 
i.s of no consc(jii(?nc<?, would be to oACirlook the m(».st im])ortant general 
jirinciplcs in the prevention of the disca.se. AW knoAV tliat hunger and 
misery, insulfichait food, ovc*r(?rowding in badly ventilated room.s, filth, 
and the accumulation of deeom)K)siiig siibstan(?e.s cannot, it i.s true, pro- 
duce the (?ontagium f»f typhus f(;A^er, but Ave arc? more fully than ever 
(Minvinced that thew afford a most favorable soil for its dcA'clopmcMit. 
IIen(?e the name', hunger typhus ; hence the distlnetly .soc?ial nature of 
this dis(?ase, which attacks the individual whenever his licidth has been 
60 t 
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undermined by hunger und vice ami his body has been j)repared lor 
the reeeption ami ilovelopiiieiit of the g<?rin. 

Tlui .sliort(*st way for the state ami soeiety in g(‘neral to deprivi^ tlie 
disease of its soil is to improve the well-beijig and sanitary tronditions 
of the less favored elasses, I'speeially in r<*gi(uis and during times when 
there is danger of the <]is(jase-j)oison lK*ing imported. 

In large eitic‘s, esjieeially during times of epidcaiiie, the lenements 
of tlu*. p<M>re.r pojailation, the poorer inns and elieap lodging-houses 
(known in llerlin as ^nVnnen^’), all institutions for !h(>se who have no 
homes, Avorkhouses, poorhousi‘S, and ])risons should be earetiilly inspeete<l 
by the authorities. All ships, espwially emigr.mt ships, should also be 
subje<*ted to a earelul ii»speeti<ai. 

\VlK*n war is being waged in a eonntrv in which tlie diseiise is pre- 
sumably epidemic, th(‘ gr(‘atest atbaition should be given to a propcT 
housing of the troo|is, the arrangement oi‘ the camp, and the fe(Mliiig 
and gema-al earc of the soldiers’ bodies. 

How much can be aeeomjdished in this direction was shown during 
the (^'iniean war, in 1 Sod, especially during the siege of S(?basto]M)|, by 
the diflerent eomlitioiis of the French and English armies, which fought 
shoulder to shoul(h*r. Whereas the dise4ise earri<‘d oil* but lew vi<aims 
among tin? English, whose hyguaie Avas Avell looked aft(*r and who were 
rationally fed, the neglect of the simplest hygienuj ini?asures avenge<l 
itself among the French by a dwiination of their army by the disease, 
Avhieh claimed more victims than musket ami saber. 

J)nring the ap|)roaeh of an (‘puhanu; the passenger as well as 
freight traflJe from neighboring countries, including all olyects to 
whicdi th(> |K)i.s<»n could adhere, r(»(juin's tlu* most earelul attention. 
(Mothing, washing, and anything that is sus|)icions in this respect should 
either be excluded altogether or be subjeHUe<l t*) a systematic disinfection 
before it is all(»W(?d to jiass the frontier. 

Passenger traftic <*annot nowadays be intorriipted, as it could fornu*rly 
in the <lays of land cpiarantim*; it can, however, be ke])t undc^r snptM*- 
vision by the saiiilaiy |K)lice. Attention shoidd bo direet<‘d especially 
to tramps tiiid vagabonds ami their lodgings, to taverns, asylums, 
prisons, railroad stations, etc. Every suspicions case of disease should, 
if pt)ssil)le, be at om*e isolate<l cither on the s])ot or in th(' m*arest 
suitable hospital. Evt^ii the tlwelliiigs of healthy immigrauts from 
infected regions, the streets and districts in larger cities whore they arc 
in the habit of kxlging and carrying on their business, ought to b(? under 
constant sanitary supervision, so that any one attac.kc»d by the disease! 
may at once be sent to the nearest hospital, and, if possible, the other 
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iiiumhtM’s of the lioiisohold, evtMi if lioalthy, be kept under careful 
observation. 

It is a ^ood plan, when an epidemic is approaching, to make a regular 
evening examination of the inmates of liouses of refuge and lodging-housi*s. 
In IS77, while I was visiting the asylums and suspicious lodging-houses 
(“IVnnen’' ) in Berlin, I tbund, in one night, o typhus fevcn* patients scat- 
tered ajnong lh(^ healthy inmates. 1 immediately referred them to the 
la/arelto in Aloahit. 

i ne(‘d only mention in passing the desirability of a \v(*ll -organized 
Bureau of Statistics in times of im|MMuling epidemic, for the piir|)ose of 
k(,‘e}ung th(‘ anlhorilies intbrmed of the state of the disease and the 
general hygienic <Minditions in neighboring districts. 

Isolation. — If, in spite ot‘ all ]>reeaut ionary measures, the disease 
obtains a foothold in a giv(*n region, (*v(‘ry thing may dep(*ml on early 
recognition of the first eases ami eiierg(‘tie measures directed to the iso- 
lation of the pati<*nts. An epidemic* may be confined witbin narrow 
limits, liY may evi‘n be nippinl in the bnd if the aiithorilies can sucec'cd 
ill protecting the immediate^ vicinity of the? iideeted district and the 
remaining population from the disease, and so preventing new eases frcuu 
*dev(‘loping, or at least in isolating, so soon as possible, those that have 
dev elope kI. 

In the? prophylactic* trc‘almc*nl c;)f typhus fever paticuils one should 
carefully bear in mind wlvat wc* have learned by experiem*(‘, namely, 
that tlie exciting cause* of ty|)hus fc*ver emanates exeliisiv(‘ly from the* 
paticMit binisc'lf, from his immediate siUToundings, and from objects that 
he has iisc'd, and, given the same predisposition, thc^ virulc*nc*e of tlic* 
poison is iiiversc*ly proportional to tlie amount of space and vc'iitilation. 

Thc'se fac*ts must bc^ remember(‘d in the transportation of 
patients. NVIienc*ver the disease is prevalent, public coiiv(*yanc‘cs 
should never be nM‘d fc»r the tnuisportation of‘ W(?ll-|)ronc)imcH*d or sns- 
jiieioiis c*ases, or c*vc*n of* individuals sntfering from an indc‘linite fevc*r. 

In large c*ities therc^ is, as a rule, no lack of proper facilities for trans- 
portation in oiir clay. Jii smaller places an efficient. s(>rvic*e c‘an easily he 
improvised. 

If the regular patnds designed for this pur|M)se are inadecpiate in 
large c ltic*s, none* bnl persons well acvpiainted with flu? spc'c*ial dangers 
of the* di.sease shendd be intnislcMl with the trans)>ortatic)n of ]>aii(‘nts, 
and this shoiihl not be left to pc»li(x> officials, prison wardens, or more 
ignomnt peu'sons. "flu* drivers of suc*h vehicles slioidd not be allowed 
tc» drive* any other cM)nveyanc*e, and tlu»y, as well as the remainder of 
the* ti>rc*(‘, and c?ven tlic* wagons, shoidd be fnniislied by the hospitals, 
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aiul these men should jilso lodge in the ho.sj)it;d and ho plac(‘d und(‘r 
sanitary supervision. 

The method of housing and isolating the patients, tlu! elioieo anrl 
arrangement of wanls in tlio hospitals or of siek-rooms in [private houses, 
as well as the situation anil iutcmial ari-angements of hospitals, will he 
diseussed in the seetion on Treatment, together with other general |)riu- 
eiples to he observed in the eare of patients. In th«* same |)laee will he 
giv(Mi a few necessary pieeautions which shoiild he ohserverl hy those in 
immediat(‘ atten<lance on the path'iits — physicians, hospital attendants, 
an<l otlieials <'onnoete(l with tin* institiitimi. 

Immediah^ly after admittaiu*e to lla* hospital the pati(*nts should 
iweive a hath and lu; carefully eleans(‘d ; th(‘ij* clothing and nnderw(^ar 
should ho properly disinfe<‘ted and kept in large, w(*ll-ventilat<*d rooms 
at scmie distaiuT from the wards until the patient is tlischargwl. I'lu* 
patients should luj dn^sse^l in clothing provid<Ml hy tin* h<)s]>ital, and 
shonhl he. strictly proliihited from using any other garnuaits. Any part 
of the clothes or other effects helonging to the patients that cannot he 
easily disinleeted or that is worn out, toin, or of no value, should Ix^ 
destroycnl hy fire. It is kjss <'ostly to pay tlx* |)ati(‘zits a sznall in<I(*mnitv 
for such destruction of clothing than to run the risk ol‘ iidlH'tingan entire 
district hy tlu? disreganl of this priH^antion. 

Even in smaller towns, where no time has been given lor ])reparation 
when tlio first (?ases are <liscov(a*ed, infected material (*an easily he linrnoil 
in the open air in some vacant field. If this sliouhl not la* feasible, the 
otfendiiig ohj(X‘ts can i)e rendered harmless hy burying them in the ground 
at a depth of from one. ami a half to two meters. 

The most earefni dire<*tioiis slaznid he given in regard to tlu' wash- 
ing of hospital clothing, particularly when patients with other 
diseas(\s are treated in the same institution. 

Soiled outer garments, iimlerwear, and bed-linen must he immediately 
remove<l from the wards, sjirinkled with a o )>er ccmiI. solution of carbolic 
aeiil, or, lietier, with a sjzliitiou of lysol, and kept; in earthenware or tin 
r(‘ei*ptaeles with jierforaled lids until such lime as they <*an he taken away, 
which should he done with the greatest possible; despatch. The method of 
keeping the soiled clothing in water-tight and air-tight hags, wln(*h answers 
very well in the. case of Ivplioid fever, cholera, and dysentery, I <lo not care 
to recommend for ty}»hiis fever patients, for I havi; great faith in the disin- 
fecting power of the atmostiheric air, and believe that objects that have lw*en 
kept from eonta(;t with the air are doubly dangerous. 

In the interest of laundry employees it is advisable, ami indeed it is 
absolutely necessary, if the clothing of other |)atients is washed in tlie same 
laundry, to disinfect the clothing of typhus fcv(;r jiaticnts hy moans of 
boiling or exposure to siipindieatcd steam before heginiiing tlu; process of 
washing. 

Ill order to prevent the clothing from becoming spotted hy the boiling it 
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is well to use :i veak solution of soapsuds with a little soda and petroleum 
(tTartnei). 'I'liis preeiiution, however, will not prevent materials soiled 
with imitl, Idood, or pus from hecoming spotted, hut even hos|)ital authori- 
ties will resign themselves to this ineonvenieneo wIumi the great pro])hvI;u tir 
value of the preeautiou has been made clear to tliem. When ty])hns feve r 
patients are treated in private honses the «piestion of washing is exee<‘,diniriy 
eomplieated and will dejiend largely on tlur faeililies at hand. 

If the inhalutaiits and the anlhonth*s c*aii he i)ersn:ided to do tluMp 
part, it will usually be possible; to utilize^ publu; institutions for the dis- 
infe(;th)U of elotliing, and perliajis <‘ven the laumlries of hospitals, eon- 
sidering the small uiunl)er of eases usually treat(‘d in juMvate houses, 
can h(‘ uschI for this i)urpose. 

A safe method ol* disinfecting washing, bed-linen, and 
outer clothing eousists in the us<i of live st(‘am in the well-known 
apparatus now in use everywIuTe. Furs and leather garments (*aimol 
he subjected to this .j)roe<‘SS, as they an* completely d(‘stroy(‘d hv it. 
They must lx; earefnily trealetl with a o ]>er ec^nt. earholu* acid solution 
and exposed to the air for a mimlier ol‘ days. 

It may he intensting to note that <lnring my experience in Moahit, 
which antedates the introdnetion of steam sterilization by Ko(;h, we 
sneeenled in completely disinfecting <‘lotliing and underwear by (*xposing 
them fl)r from oiu* to tw<> hours ti> a ternpiu’atun* of 1 10^^ to 112'^ 
(\ in a spcH'hdly c*onstrneted appanitns. The clothing was not ti<d 
tog(.*ther in himdles, hnti Imng free, nr at l(*ast was arranged in hM»se 
piles and thus expos<*d to the lH*at miieh in the same way as the mate- 
rial is arraiige<l in the present metluKl of tr(‘atment w ith live steam. 

The disiniivtion of l)e<ls, like that of tiu* body lin(*n, should lx* done 
by live steam, lllankets, pillows, and mattresses of any kiml may he 
expi>scd without sidlering any damage*. Kven iron h(‘dsteads, wliieh 
should always he of the foleling variety in epkiemie liosjatals, may he 
ex|M)sed to hot steam. Wooelen lx*<lst(*ads should he tak(*n apart and 
thoroughly cleansed with earholie acid or lysol solutions and then 
e;x posed to the air for a n umber of days. • 

In fitting up a t<Miiporary hospital, and wheiitwer sufficiently large, disin- 
fecting apparatus eannot lu* obtained, the hods should be provitk'd w’ith 
straw' mattresses, the hardness of which may he oveniome by spreading 
several blankets upon them. As the inatc;rial with which these*, mattresses 
arc filled is of little value, they may l)c de.strovod l>v fire; blankets, cover- 
ings, and other materials may l>e <lisinfected by boiling ; blankets can he 
disinfected by merely exposing them to the sun for a few' days. 

The (;are of other articles used by patients is less important 
in typhus 'fever than in many other acute infijctious diseases. Plates,. 
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glasses, spoons, and forks require only washing in I nut water, as the 
<'ontagiuin does not adlu're to objects with a smooth, non-poroiis surface. 
I3ed-pans, specimen glasses, and water-f*losets shoulil, of course, be csiire- 
fully cU^iiscmI aiul disinleetcd with lysol soliiliou or chlorid of lime. 
They arc doubtUss, liowev(?r, much less dangenuis than in typhoiil 
fever, since the bacillus of typhoid fever is found ehieliy in tlu» leces 
and urine. 

The exact relation of the fwes and urine, as well as that ol* the other 
excretions of the body, to the |M)ison of typhus fever is imperfcctlv 
known. The sto<»ls 1 beli(iv<^ to be least dangerous, while tlie iirim*, 
sputum, and |)eispiration deserve more (‘areful atlenthui in the matter 
of disinfection. Acc<)rdinglv I always a<ld some disinfeclant to the water 
used in washing patients after pn)fuse perspimtion, or (?ven have them 
sponged with brandy. 

Typhus cadavers do not appear to be specially contagious : not 
more so at least than other inanimate obJtHits to whi(‘h the poison adheres 
meehanically. It was my praeti(?e to wash the (‘adavta's with a o |)(*r 
<!enl. carbolic acid solution and wmp them in t^loths saturated with the 
sjune solution ; this I believe to be all that is neeossarv. Although we 
held a groat munlxM* of autopsies, ami had but a small room in which to 
perform them, 1 m^ver had a case of iuft.'fMion among tla^ physicians or 
attendants. 

The disinfection of wards or private sick-rooms after the 
patient has recovertMl or died must l>e tarried out with scrupulous (^are. 
The peculiar character of tlur poison of typlius fever calls for certain 
deviations from the ordinary pnaXHlure a<lopttMl in siurh cases. 

in the first ))lac(» the rooms should not be kept crlosed for a time, as 
is the practice; in other diseases; but, on the contrary, they shoidd be 
kept op(;n for a number of days ami well vcntilatcMl by throwing open 
windows, doors, dam|)<;rs, aial other vent-holes. In the sc<*tion on 
Etiology I t()ok occasion to remark that veiitilatiim is tlu* inost powerful 
agent we have with which to combat tli(‘ poison of the <liseas(‘. 

Disinfection of Furnishings. — After venfilalion has been (Com- 
pleted tin; furniture, pictures, and other (wnaments on the walls are 
removiul, and tin; walls, as well as the ceiling, subjectc'd to a careful dis- 
infection. The disinfW^tion of the c(Mling is much more mniessary in 
typhus fever than in many of the other aente inftvtious dis(*a.s(\s. ff 
the walls and ceiling are pajwuTHl, they should lx* rubbl'd down with 
bread-crumbs that are afterward ea re fully coll (^ct(}d and burned. Tf the 
walls are paint(*d in oil colors, they should l>e brnsh(;d down with a solu- 
tion of (»arbolic acid or Ivsol. If they are whitewaslu.'d, they ‘should be 
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scraped off, disinfected with dilurid of lime, and treated to a fresh coat 
of whitewash. 

11ie floor is scrubbed wirefiilly with soft soiip and carbolic a<*id, 
spinrial attentuui bcinji- paid to the joints ; it is afterward rublxMl off and 
waxed or |)aint<‘d. 

IJnpainted furniture and furniture j)ainted with oil should Ix' washed 
with a *5 to o per (?ent. solution of carbolic, acid. Varnished and pol- 
ished pieces arc l)(^st cleaned with bmid. The same nujthod is <*inployed 
with varnished pictures, mirrors, oil paintings, and their fnimes. 

If the furniture is uph<»lster(?d, the eovenng: should be removed, 
horsehair should be disinf(X*te<l by boiling, and fither inexpensivi! male- 
rial burned. Simple sponging or sj)rinkling of the npholstei*ed surface 
with caii)olic acid, which may suflice after many other infectious dis- 
eases when there has been no direct jMjllntion, is utterly inadequate l<» 
destroy the [)oison of typlius fever. 

As it is excimlingly dillieidt to disinfixit woolen materials and iiphol- 
P5ter(xl obj(?ets generally, it is advisiibh* to remove all but the most neees- 
Kirvnbje<;ts from the sick-room and a<ljoining rooms from the Ix^ginning. 

In the disill f(!ct ion of ships, niilroad cal's, and V(*hieles that have 
been used by typhus fever patients, the methods pr(*seribed for dwellings 
and furniture will sufficM* with proper mo<liliealions. 

Disinfection of hospital wards by formaldehyd, which has reetaitly 
been recommended, has never Ikxmi tried in typhus fever. From vvhal 
we know of the nature of the jxMson it sr^ems ]>robablo that this method 
would be efficient. Tt is much to be hoped that careful experiments 
will be made during the pext epidemii*, since, if th(*y proven successful, 
the jireseiit rather complieate<l measures will be immensely simplified. 

The disinfection of private houses cannot he earrietl out succissfully by 
any one who is not an expert. Even intelligent and well-inforiiied persons 
who have not hcen specially trained anj practically always fouinl to be 
unequal to the task. In all the larger cities we. now have regular disinfect- 
ing officials, whose services <*an he obtained hv a))])lieation to the board of 
Ilealtli or to the hospital authorities. In sinalhu* placets tlu? hospital attend- 
ants and nurses should he instructed pro|X)rly and drilled in the necessary 
methods. 

Regulations Regarding the Discharge of Convalescents. 

— Tiefore allow ing convalescents to return to their* families and to private 
life it should bo remembered that they are c:a[)able of (‘arrying the 
poison if the necessary jireeantions have been negleeted, just as otluT 
li(‘altliy [MM'sons may do if they have <*ome in eontaet with patients or 
have hecai in an infected w’anl. 

For several davs liefore they arc disehargcHl convaUiscents should 
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take warm baths with carbolizetl soap and water, ciireiul attentic)ii being 
given to tlie pmpcr cleansing and disin fixation of the liair, beani, and 
other hairy portions of the body. The last bath should be tiikcn, if 
[Kissible, at a distance from the hosjjital in a place that has not been 
contaminated by |>aticnts or their belongings. After they have taken 
this final bath, the convalescents are to dress in new elotliing, or in th(*ir 
old clothing if this has been carefully disinfect (x I and preserved from 
contact with the })oison of the disease. 
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SPECIFIC TREATMENT. 

Up to the present time tJiere have been no noteworthy attempts at 
speeifie. treatment of tyiJuis fever in the nuxlern sense. 

Kven the e})ideniie appearance of the ilisease in Franc'e in 1893 does 
not aj)pear to have led to any careful attempts in this dire(?lion, althoiigli 
a number of French pliysiciaiis were at the time well trained ami com- 
petent to make the necessary i*xp(*riments. 

Tlic fact that it is so dangerous a disease that the mortality i.s three 
times as great as it is from typhoid lever sbouhl induce us to devise new 
anil more efficient metliods of treatment than those at present in use. 

Even the manifest difficulties encountered in the study of the iiatuie 
and life-history of the cause of typhus fever and the absence of any definite 
knowledge* ill reganl to it should not defer us in future epidemics from 
making experiments in immunization and serotherapy. We ought to feel 
encouraged by the results of vaccination in preventing small-pox and hy 
the famous achievements of Pasteur in the tn'atnient and prevention of 
rabies. Whether experiments in connection with typhus fever will also he 
crow'iied by success and of what nature the results «)f these exjieriments will 
he cannot, of course, he yiredicted to-day. J have alreaily, in the chapter on 
the treatment of typhoi<l fever, had occasion to point out the fallacy of reason- 
ing hy analogy, and I feel impelled to repeat the warning in this place. 

As opinions in regard to the nature of typhus fever changc^d, numer- 
ous attempts wTjre made to shorten or abort the disease liy blood-letting, 
by emetics, and by a long series of speeifie drugs, sucli as quin in ami 
others. All these methods have now abandoned. 

An interesting paragraph on this subject is found in Hildenbrand’s famous 
nioiiogra{)h, wdnch dates from the beginning of the present century, and 1 am 
tempted to (piote a few especially pregnant sentences from this work.' 

“ After a dispassionate survey of all these hypothetic methods of treat- 
ment, it is noted at om^e how short-lived they were, how* little, therefore, was 
their true value, and how' inadeipiate they were in practice. We may in 
the future ex|)cct as many more such iloetriiies ami systems of therapeutics 
as there will he hot-heads and visionaries in our art. But if, on the con- 
trary, wx^ follow the path of observation and smTcssful experience in these 
<?ascs — in other words, the ])ath of empiricism gniiled by reason — our free 
and untrammeletl jmlgment will lead us on to new’ ami better view's than 
can he hoped for from a brain that is ruled hv hypotheses.” 

* Loc. cif., p. 178. 
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The most siieoessfiil cMnpiricnil meth<Kl of treatment at the present dav 
direets attention, above all, to the proper care the patuMit in tlu^ 
broadest sense, ineluding apj>ropriate diet in all stages of tlK‘ <lis<^ase, 
with a due regard to individual peeuliariti(‘s, and to the treatment of 
the fever ami its eoneoinitant symj>toins, and also special localizations 
and eomplieations of the disease, with physical and niedieinal agents. 

GENERAL TREATMENT, NURSING, AND DIET. 

Owing to the intensity of the initial pheno?nena, even in eases that later 
turn out to be mild, it is rarely necessary to order tlu* patit-nts to bed ; 
they are, without exception, so prostr:it(*d trom the viay beginning that 
they cannot kc^e]> <»n their feet, ami therefonj gi»to bed of their own acrcord. 

It goes withoiit saying that absolute rest in bed during the 
entire course of the disease and for at hast a we(‘k aft(T the complete 
disappearance of fi'ver should bean absolute nil(‘, as it is in any other 
seven* irdecthius «liseas(‘. 

Pathmts should not lx* allowcnl to sit up, ev(*n while the bed-clothing 
is being changf'd. Th<*y shouhl nev<*r lx* allowe*! to g(^t out of bed to 
void fec(‘s <ir urine, but should be compelhxl to use tlx* Ixxl-pan and 
urine botth* from the v<*rv beginning. 

In the arrangement of the be<l the fmauer habits of the patients 
may be consulted to a certain extent. Ft slxuild lx* nuxleratcly cool 
and easy to <^lean and air. If at all feasible, a s(H*ond l)ed should be 
prepared, so as to allow tlx* patient to change. If a prolonged and 
sevea’c ease is expe<*ICHl, it is w(‘ll to provide a water-bed from the outset. 

The sick-room shouhl be as large aixl airy as possible. It should 
atfonl the greatest possible amount of r(*st to the patient aixl allow the 
strii'test isolation. 

The ])raetiee of darkening the room, formerly re<*ommen<led, is as 
harmful as is excessive illumination. It is only ixressary to place? the 
jiatieiit with his lace tnrmxl away fi'om the window, which mx^il not 
be covered with a shade. 

The hospital attemlants shouhl, if possibh*, be iixlividuals who have 
becai renderefl immum* I)y an attack of the disease ; although such 
persons are usually jn'oteeted agjnnsta seeoixl attack, they six )uld, nev(‘r- 
theless, beean*fully isolate<l in)m healthy )x*rsons, for they are v(‘rv likely 
to spr(*ad tlx* disease by means of the poison that adheres to their cloth- 
ing and other personal effects. 

During a large epidemic and in places where the <liseasc is ixjt endemic 
it is difficult, if not impossihle, to procure iinmunes for hos])ital attendants. 
The contagiousness of the disease ami, in case of infection, the severity of 
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Its coiirso, may be somewhat eombated by i)rotectiiig the atteiKlanta from 
excessive exertion, by (careful attention to their <liet and personal elcanli- 
ness, and, above all, by iiisLstinjr on the prophylaetie value of eareliil venti- 
lation of tlie wards. After the w<n*k of hospital attendants is tinished, they 
should be snbjeered to a strict quarantine, lastin;;^ a little lontrcr than the 
average perioil of incubation, before they are allowed to mingle with the 
general jiopul alioti. 

AVljciievcr strict isolation of the patient is itnjiossiblo, his imme- 
diate admission to a hospital should be insisted upon. 41 iis jJoint 
will be discussed in detail further on. 

If th<» patient can nurse<l at home, the first question to be de(‘idcd 
is what armngements are necessary for his own W(‘lfar(‘ an<l to guard 
against the spread of the diseast*. Tla^ sick-room, in the first place, 
should contain only what is indispensable for the care of the patient. 
Mirrors, wall-|)aper of glaring design, eonspieiions pictures, and anv 
other brightly (rnlored or otherwise unpleasantly prominent * objects 
should be covered or removcMl. This ]>recantion is mon? neecssary ev<‘ii 
than in typhoid fev(>r. Any physician of expca'iciuM' knows how such 
obj(rts fee<l the imagination of the delirious jiatient, and io what an 
extent tluw enter into his hallucinations, aggravate his delirium to tin* 
point of mania, and thus give rise to incalculable harm. 

r remember a pati.ent who smashed into fragmeuls a mirror that himg 
opposite his bed, because lie mistook his own image for an enemy, and 
another who jumpcMl through the window because he was terrified by a 
painted lieail, in the side of a ])orcelaiii stove, which he thought was alive 
and seeme*! to him to bear a frightful expression. 

All woolen olyects, blankets, window curtains, rugs, n|)bolstercd 
furniture, and other ol)je(,*ts to wdiicli the poison, as we know, clings 
with the greatest ohstiiuu.'y, should l)e renmvcil at on<*e irom the nxmi. 
If eircjumstanccs permit, the •c^arpe^ts should be re}>laeod by linoleum, 
whieh is easily cleansed and disinfected. 

These precautions, often <*arricd out with (liffieiilty in private pme- 
tice, arc propcirly ohserv(*<l in all well-regnlat(xl hospitals, hut there are 
many direistions to be obsiu'ved in regiird to the jilacing of th(i patients. 

Removal to Hospitals. — \Vhenev(;r it is at all possible, tyi^hus 
fever patients should not be admitted to geiuM'al hospitals, but if this 
cannot be avoided, it must at least be remeinbenxl that mere isolation in 
s|)(M'ial wards ne^ir those iwcnpied by other ])atients does not snflice. 
The proper dc^gree of isolation can be obtained only l)y jdaeing the 
patients in a special ward at some distance from all the others — if possi- 
ble, it should ho at the top of the l)uilding and provided witli a sepanite 
entrfince. 

It is always much Ixitter to have sj>ee.ial epidemic hospitals or isolated 
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buildings cniiiu*<?t<‘d witli the g«^iu*rjil surli ns are in use in all 

large cities. 

In the (Mmstriietion <if buildings ef this kind, desigiunl for the 
r<H'(‘i)tion of .sniall-|)ox and tvphus fever ])alieuts, the barraeks-systein is 
to be pnderrod. if no |)ermanent jHst-luaise is available, wards can be 
coiistrnehMl on this system easily and raj)idly ; many ol* the U'st epidemie 
hos])itals to-day — I u<‘ed refer <inly to the lazaretto in Moabit — beg:in 
their exist<‘ii(*e as makeshifts of this kiml. 

Ventilation. — T he barmeks-system aiVords the readiest means ol‘ 
carrying out perfect ventilation, so necessary for both thi» ])atii'nts and 
their attendants. 

The windows shouhl be open by <lay and night ; in winter ther<; 
shjMild be correspondingly increascMl heating facilities. During thc^ 
milder s(*asons of the y(‘ar 1 make a ])nictice ol‘ keeping my patients 
in th(‘ opcMi air, prop(*rly ])rotecte<l ag-ainst sun and rain. 

Open-air Treatment. — 1 (*annot Sjiy tno mueh in favor of the 
open-air treatment. Although the hope 1 entertaiiuMl in the beginning of 
HHlucing the fever by this means was never realiz(‘d, tluj procedure proved 
to have a very favorable etfect on the nervous systtan, which is always so 
s(*verely impli<niled in tv])hus fever. The patients lK‘came <piict, and- 
t he symptoms of tla* initial stage — the violent headache and insoiiinia — 
W(^re more favoi’ably influenced by the open-air trisitnuiit than by any 
other means. The intensity of the deliriiuii was hekl in cheek, and the 
nu'ntal condition of stuporous and coinatos(> patients often seemed to be 
very favorably influenciMl. 

The<ipen-air inetlaKl is of value not only as a symptomatic, but alsf> 
as a dir(‘»*tly curativ(», treatment, siiu'c we known that the chu.*f 4langer 
to the central nervous systian lies in ex<H*ssiv(^ excitation or excessive 
depression. 

Aside from the b(4i(»flt to the pataait, thorough ventilation and the 
open-air tn^atment atford the most effectual means of giiar<ling against 
the sprcMid of the disease. 

It is to the strict of these measures that I attribute the fact that not a 
single physician was infected, and that the percentage of hospital attendants 
who contra(^le<l tl\e disease was conspicuously low tliiriiig the throe years 
from 187G to 1878, wh(?ii all the cases of typhus fever occurring in Berlin 
were a<lmitto<l to Moabit and treated by the o]H*n-air ineihod. The great 
majority of the hospital infections that diil occur might have heeii avoi<led 
if the individuals had not neglected my instructions. I had issued strict 
orders that the necessary baths were to he given exclusively in the large 
wards, instead of in the narrow ami ])Oorly ventilated hath-rooins. Most 
of the attcmlants who contrmded the <lisoasc had, merely out of laziness,, 
repeatedly neglected to obey this order. 
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I may remark tliat I am not alone in maintaining these views. Ev<*n 
tlu* older aiitliors, ITildeiibraiid in partieiilar, advoeatal the metliod ef 
treatment with cool, fresli air. I am |)h‘ased to note that sevcn-al 
physicians after me have recommeinkMl the open-air tr(*atinent as th(‘ 
most ellieaeions antipyretic remedy. The excellent works of Kaczo 
rowski, publisluHl in 1<S78 and 1879, and th(‘ statistics eolhvt(^l by 
liarrault during the ]alh‘-l*aris ejndemie of I89i>, are particularly worthv 
of mention. The lattia- goivs so far as to affirm that he actually reduced 
the mortality by energi'tic^ open-air treatment. 

Diet.— 11 ledict in tyj)hus fever should be based on the same princi- 
ples as those that guide us in th<‘ treatna'iit of the acute exanthemata 
and not on those that obtain in the tivatment of tyj)hoid fever and the 
otli(M- infe<?tious diseases es])eeially ehara(‘terized by int(‘stinal lesions. 

The choice of food in typhus f(‘ver is limited only by the deh'terioii.s 
effects of the toxin on the various se<*retions and mechanisms of diges- 
tion. 

During the initial stage, when appetite is absent in marly all patients, 
when every form <)f nourishment is rc^pulsive to them and they ar(‘ tor- 
ment<»d by a constant desire to vomit, and also during th(j entire febrile 
stage, the diet sliould consist exclusively ol* li<juids. 

Of all f<K)ds, milk is the one tliat most nearly fulfills the ref|uir(*- 
ments in the matter of supplying albumin, carboliydrates, and fat, ami 
it is to be regrett(Hl that a large numlKT ol‘ pati<*nts, (‘specially during 
the febrile |u‘riod, are unable to t:ik(* it, at least in unmodili(‘d form. 
The phvsician should not, however, allow himself to be too easily 
deterr(*d from prescribing it. In some cascrs tin* milk may be r(‘nd(‘r(‘d 
jialatable. by diluting it with Seltzer or linu‘-water ; in other (?ases tlu‘ 
addition of cognac nr of common salt may be found to answer. A very 
good |)laii consists of mixing th(r milk with semitluid substanci'S, such 
as sago, riet*, farina, arrow-root, Kindi'rmehl, and the lik(‘, becrause it 
alfords th(‘ best means of preventing th<‘ formation, in the stxanach, of 
(?oars(‘ eoagula that interfere so much with digc'stion. An (Equally 
effi<Ment biraking-iip of. tin; casein takes jilace in butt(‘rmilk, which 
many pati(*nts find palatable. Agjiin, th(‘ |)atient^s objections are som(‘- 
tiiiM's succ(^ssfully overcome by giving tlie milk in the l‘orm ot kephyr. 
The carbonic acid (!ontairu‘d in this is, for obvious reasons, much less 
obj^rtioiiabh* in ty|)hus than it occasionally proves to be in typhoid 
fever. 

In some cases I have ])rcscribed cold or tepid whey, and have often 
obtained very favorable' results from this whem there was intense catarrh 
of the respiratory passages. 
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If the milk is \vi*ll l>i)riio, It may witli a<lvaiitag(> In* ( iiriclicd by iin 
admixture of cri^ani. 

Apart from milk, tlie most iiscdid fo<Mls an; tlie carholiyd ratios, i^ivrii 
in a Hiiid form, especially as thick soups. As has b(‘cn said in coiim‘c- 
tion with the troatinont of typhoal fever,' in order to rcmlt*r such a di«‘t 
palatabh; for any Iciiitth of time the substances used must frc<jucnlly be 
varicHl. Oatmeal, I’icc, fjii’ina, sa<|;o, ^r<‘en wheat, ta]>ioca, aiul aliairo- 
iiat flour may Ix^ used to bresdx the monotony of tin; liquid <lict. Even 
during the; height of tlu‘ fevi*r s<iups containin^j;- (;vap(»rat(.Ml fruits or, 
better, soups prepar'd with Hart(*nst(*iifs leniimiiiose, may be p(*rmittcd. 

It is well to alternate the thick soups with clear broth contain in e^|;i\s, 
or we may aild Leube-llos(‘nthars meat-solution, sweet-breads, cialvi-s- brains,' 
ehicken, or pij^cM)!! ; this may he (h)ne during any stage of typhus lever. 

It should be distinctly und<‘rstood that eggs are !)t»tt(M’ borne, as a 
rule, by typhus patients than by patients suffering iVom typhoid fe.vcr. 
As many as thrc'C or fonr eggs m,*iy be taki^n in the twenty-four, hours, 
either stirred in with the sou[) — the Ixst method — or soil boiled, or 
beat<^n up with a small quantity of Ixuiillon, sw(H‘t wine, or cognac (egg- 
Iiuj?). 

It is customary at tlie present day to cnri(;h the soups by the addition of 
all kinds of artificial aDmminous foods and (‘ondinieiits, such as somatose, 
nut rose, eucasin, nH?at jsiptones, ami various moat cxfrac^ts, among width 
iiiay he tneutioiied Liebig’s extract and Valentine’s meat juice, the latter 
containing very little alhmnin. 

On tlui whole, 1 ])rofer hetd-tea |)repared in the house to the artificial 
meat-(*xlnn*ls, and Ixdieve that for patients wla>se sensihilitios are so didlcd 
by the disease that they are not disgusted by the appearanc'c :ind unpleasant 
odor of KHcrus carnifi rr.rrus f heef-jni<*(‘), the latter preparation, 

whi(;h also contains exlractives of meat albumin in a vi^.ry digestible ft)rm, 
should be used fri*ely. 

The simnm vaniin can readily be ])repared with Kh^in’s meat press, 
either in the hospital or in a private house. Patients who are fully coji- 
s<h)us sometimes take to it quite kindly if it is mixed witli wine or bouillon 
and served in a grecMi glass to disguise the l)loody color. 

Pati<‘nls in goo4l mental condition who arc able to clicw' and swalhnv 
may be allowiMl solid RkhI in ad<litioii to the liquhl pn*parafioiis during 
any stage of the disease, (wcii during tin* li<»ight of tlu* fever. TIkw 
may lx* given rolls, Zwieback, t-akes, «»r p(*rliaps raw chopped meat, 
spring cln(;kcii, scpiab, and tin* like. 

Till* gciicrtd rule is t<» fl^cil patients regularly cv(‘rv two to tbrcc 
hours, a little at a time, and to endeavor by all jiossible means to indnee 
them to eat wh(*n they are stiqMirous. Patients shonhl reeeivi* smne 
foixl two or three times during the night — for example, milk, Ixniilloii 

* Loc, rif., |). 420. 
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with ;nul tlic? liko. It is well to otter theiii some* little rofreshiiu nt 
hetweeii inrals — wine or in(‘at-jelly in toiispoonthl (losc{s, t»r, what is 
e<|nallv as good, Ilraialt’s esseiu*e of land*. 

In the same wav the patients should receive drinks at regular intei- 
vals, even if they jiuist be persua<led to take them. (.)nlinary water is 
best, but Selt/.(‘r, (Jic'sshiibler, or Jiiliner may be giv(?n. Arlilieial 
mineral wat<‘rs should lu? given only after etlerveseenee lias sul:)side<l. 

A little fruit-juice, either lemon or ras|)herry, may he added to the 
water, hut if j)0ssihle the juice should be sweetened with saccharine instt‘ad 
of sugar. If alcohol is indicated, the water may be mixed with cognac or 
wine. Cold tea, colfee, or bouillon may with advantage be given tather in 
the' place of, or alt(‘rnaling will), the beverages mentioned. All drinks 
should be iced, or at least <*oliI, unle.ss this is contraindicatiHl by some especial 
gastric or intestinal ctniditioii. With proper care, the mouth and the gums 
of the patient should never become <lry, and, of course, they should hi* ki*]»t 
scrupulously clean. 

In regard to the administnition of al(‘oholic Ihjiiors opinions havi* 
uridergoiie a marki*!! change in the last few years. Thi* practice of 
a<lminist4*ring ah'ohol regularly and in large* c|nantity in febrile diseas(‘s 
hius been almost universally abaniloiicd. 

With a nutritions and well-regnlateil diet alcohol may iisiially be dis- 
pensiid with in typhus fever, at least as a part of the regular treatment. 

It is best to w ithhold alitohol until its use is indieatc‘d, when it w ill 
be doubly efficacious, espixnally wdien uschI to stimulati* a failing heart. 
Ill any eoiiditiou of collapse the iudicratioii for alcohol is urg(‘nt, and its 
free use may lie the means even of saving liie. 

It is scarcely luwssarv to m(*ntioii that a heavy drinker or one who 
has hetm aeenstomed to the regular useuf a modenite amount of sjiiritn- 
ons liquors must not lx* depi:ivi*d entirely of aleidiol during tlu^ ilisease. 
Its administration ofti*ii has a very g<M)d effect when tin*, patiimt is ri‘St- 
less and cannot sleep, while its complete w ithdrawal not infrequently 
induces violent delirium and other seven* symptoms. Tli(*se patients 
may he allowx'd light Ithine wdnes or Moselle, or (?ven wx*ll-iTiatnred 
b(M*r of a good (|uality, especially Pilsner, 

Usually wdth the beginning of ilefervcseeiiee, and almost regularly 
after the period of deferveseeiiec is over, the patient’s appetitij rapidly 
begins to impnive. Since there are no eounl<*rindie.ati()ns on the j»art 
of the intestine, as in typhoid fever, there is no ohjiK^tion to gratifying 
the patient’s appetite by allowing him seinlliquid and solid food In 
adilition to milk and soups. Siieh artiel(\s as roast veal, roast beef, 
roast mutton, venison, and poultry, with rice, farina, mashixl potatoes, 
or green vegetables, may be permitted. The ordinary diet, with thc^ 
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exc*i*|>tion of nrticlos wliicli arc? opcicially cmiicnlt to ho 

rosimuMl l)oforo long. This is a good plan, osjK'oially for porsj)ns in 
niodorale oiroiinistanoos who nuist rcilnrn to thoj^r work and their former 
niodci of life within a short time*. 

Among the* :^p(*eial methods of treatment, those that are <lirtM*ted 
toward eomhating the lelirih* eundition and its eonseqnenees — the SO- 
called antipyretic methods — ixunpy the first plaee. 

The faet that these methods have not hecxi discaisseil in <h*tail in their 
hearing on typhus fever is owing, probably, to the grciat pri'ss of work 
and the many demands on the pbysieian in limes of extensive e|)idemies, 
so that lie has neither the opportunity n<»r the time II >r ea refill observa- 
tion. Asa rule*, howev(‘r, most pliysieiaiis plaet? imieli ivlianei* on tluvse 
methods, espeeially on liydrotlaHiipy ami the use of* antipyrelie drugs. 

I have already spoken of the umloiihtc'd value of fresh, frequently 
renewed air in (?onil)ating the? fewer. It is to he hopcnl that in future 
ejn<leniies the opi'ii-air treatment will he imne extensively em|)loyed in 
suilabh* ceases. I am iiu*rnie<I to go so far as to k(‘ep tin? i)atieiits in the? 
open air evcai during the night, providing th(‘m, of eourse, with the 
proper proteertion. 

Among tlu^ various uses of hydrotherapy, the simplest and the 
most indispensable rm*tliods are bathing, local ap|)1ieation of cold, and 
the use ol‘ the water mattress. 

In severe eases, as has hcHui statcxl el.s(*where, it is best to put: the 
patient on a water-bcnl from the beginning. The meehaiii<*al reduel ion 
in temperature may lx* still further im-rcased by changiiig the water 
s(»veral times a day, a proeiMlure that eau easily lx* carried out without 
alt(*riiig tlici patient’s position. The water should not be colder than 
18® to 20® V. Xo advantage is seeiircHl from the iisi* of wat<*r of a 
lower temperature*, or even iced water, as has l)ei?n rc*eoninic*ndi'd, and it 
is (pertain to distress the patient. 

In all sevc^rc* <*ases an iee-c^ap should be? [ilaeed on the? head fivnn the 
b(?gi lining and during the entire febrile jx.'riod. If the patient is very 
irritable, the use of Lc'iter’s tubes is ])n*ferable, for the^y avoi<l the dis- 
turbance of changing and refilling the ie(*-eap. 

Whf?n there is scivere headaelie?, e*sjx*eially in the beginning of the* 
ilise'ase?, a small jiillow fillenl with iced w'ater is valuable. Roth the? iee- 
eaj) and the water niattre*ss are reliable means for eomhating the? insomnia, 
Avhmh IS often very troublesome*. 

An ice-bag may olVe*n with advantage? be? applie*d to the ])ri?eor(Hal 
region, especially when the pulse is vt?ry rapid and irre*gular and (lie 
heiirt begins to fail. 
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Kvory patient shoiiM l)e tlioronpjhly sp()ii{*:(Hl two or thre(i times u 
ildy. The praetiee of Fn'iieli ])liysieiaiis of atldiii^ a litthi vinegar to 
the water will often he found ^nitefnl. Lender (rertain eireunistanees 
partial or total wet-paeks mav he enij)loycd after the spon^iiifi'. In 
many eases it may he aflvisahle to use them in plaee of the sponging, 
hut they must he earelidly r(‘gnlaUMl to suit individual eouditions in the 
matter of tinnperatiire, <luralion, and extent of hody-surliiee t(» which 
they an* a])plitMl. 

In many |)atit‘nts a eool or luk(m*arm wet-paek a])|di<‘<l to the trunk 
and lower extremities <luring thii first half of tlu^ night is sii(H*essfiil in 
allaying restlessness and indueing sleep. 

As a rule, one should guard against the too fre(|U(‘nt use of very eold 
[Kieks, as they have an uudesirahle exciting (‘IU‘(*t on many patients. 

Treatment by Baths. — Although opinions may differ as to the 
ninnher of e«iol or lukewarm hatlis that it is d(‘sinihle to employ, and as 
to the way in which they act, no ouc will dtaiy the* value of emjiloying 
them freely in typhus fever. 

1 liave long held th(‘ opinion, whl(‘h 1 find agnrs with that of the 
majority of physicians at the present time, that the principal ohj(*ct aimed 
at and the value of the hath tr(*:itment lie not so much in the reduction 
of th<j temperatun^ as in the favorable effect produc(‘d on the entire 
symptoni-eomplex of the fevea*, particularly on ceifain vital centers that 
arc espe<*ially implicatt'd — namely, tlu^ respirattiry and circulatory (renters. 
The truth of this a|)poars more forcibly in typhus firver than in any 
other febrile disease, Wh(*r(*as I freipuaitly obsca^Vinl an exceedingly 
slight and very tcanpoiiirv ’influeiuM* on the tempcn-atiir^*, the (*ffect of* the 
baths on the cer(‘bral functions and on tin* respiratory and circnlabay 
organs was always so markcil and juasistenl that I do not believe ty|)hus 
1‘ever can possible be tr(\ntcd willaait freijiient regular baths. 

The method to be |)ursiu‘d iu tin* bath treatment must b(» stric^tly 
regulatcHl according to the individual ease. I have abvady desalt with 
this nurthod at si»nu‘ kaigth in th(' s(.rtion <»n '^fyplioid F(‘vc*r,' to whi(*h 
I refer the reader for further details. I will only say that in typhus, as 
In typhoid fever, I never use cold baths except under special circum- 
staiKurs, and usually prefer Zi(*nissen^s ni<*thod of gradually ivdiieing the 
temp(M'atur(' of the bath. I j)lac<? th(i patiiait iu a bath of 21° to 26°, 
and gradually cool the water to 20° or 1S°, mrely lower. A cold, 
damp cloth or an i<‘(*-ea|) is applic'd to the patient’s he‘ad during the liath. 

Kxe(‘pt in <*ases of extreme debility or with some ha'al (Muitraindi- 
<*ating affection it is a good pnietiee, in stu|)orons and comatose ])atients, 

' Sim,* Ttfphonf 450. 
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to give ii cold douche over the hcjid aiul trunk, either at intervals during 
the hath or at the end of* the* hatli. Agsiiii, howevc^r, I use cold \vat(‘r or 
even \w\ \vat(;r only in special cases, contenting myselfwith water at a 
temi>eniture of 18°, gradually nxluced to It)'', although others, on 
Curri(/s reeoinnicndatioii, have advised the use ol* i< e-water as a routine 
pra<5tie('. 

The frecjuency of the hatlis should <lcpend not alone or (!ven (rliieflv 
on the h<.Mly-teinperatur(‘, SIS 1 must again cm|>hasize, hut t»n the general 
condition, and partic.nlarly on the condition of tlu‘ central nervous svsteiu, 
the pulse, and the respiration. As these* symptoms ar(^ lik(*ly to he so 
much more obstinate ami s<*V(‘re. in typhus, a greater number of baths 
will, as a rule, hi^ neeessaiy than in typhoid tever. 

When the fiicilitics are limitCHl, as in private practice*, where it is not 
always possible to give a full bath, it may be* advisabh; to use*, instead, 
lukewarm and cool sponging combiiuMl with douc*h(*s. IVrsonally I 
have v(*ry little experience in rogjird to th(*ir (‘flicaxw, but on general 
]n*iiiciples T do not believci their value can be as gretit as that ot* a reg- 
ular course of bathing. 

Cold donehes in an empty hath-liih, as first r(M*omm(*nd(‘d by Currie 
and after him (*mployed by many physicians, some of wliom carried it 
to an iinr(»asouable extent, 1 believe to be a mueh inferior n\ethod. I 
employ it only in conditions of deep coma and stupf)r, or t>(*(*jisioriaIly in 
marked cataleptic (Conditions, pmviding they are not conipli(!at(ul l)y a 
subnormal temp(?ratnr(?. My expiu’kmce is strongly agjiinst the advisa- 
hility of employing it in (conditions of inark(*d (‘xeitement. 

In place (»f cold batlis [Icrmaiin, (Hi tli(? stnmgth of his cxf)cricnws 
(hiring the PetcTshurg (*pidcmic of 1<S7 I and 1875, a(lvo<*at(\s tlie iis(* 
of protracted lukewarm baths, llis ultimate; r(*siilts — lu* had a ino?- 
tality of 10.0 per c(*nt. — ^are not very cncounigiiig. 

In a few instances I Iiave seem favorable results, cspeeaally as rcganls 
tin; sedative <;flect, from baths of this kind eoml)in(*d with (H)ld conipr(.*ss(*s 
or an i(.;e-bajr to the head. I should advise tliat the; m(*thod he testcnl 
carefully in future; ejiidcauies, (‘specially as certain modern authors in 
G(*rmany (Rmss, Unverri(;ht, and lOiehhorst) Iiave warmly iwomnuMuh'd 
it in the tr(;atm(Mit of typhoid feven*. 

In aciCordanec with the then nccept(*(l ]>rincipl(*s of tln'rapeuties T 
made a very extensive use of antipyretic remedies during the y(*ars 
from 1870 to 1878, Avithont, how'ev('r, any mark('d result. 

Now that opinions on the tivatimait of fev(*r have undergone so 
marked a change, and, as has b(M*n r(‘p<;at(xlly stated, the advantage of 
reducing the temperature alone is iiccountwl of much less impoilance 
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tliaii f’onnt’rly, 1 am iiirlinc<l to make but a very limitixl use of sn(;h 
reiiH'dus, and would rec?ommend great eare in their seleetion. This 
precaution is all the more neeessary as typhus fever patients arc^ nmeh 
morti liable to be attackwl by sudden luiart-failure than are patients 
suflla’ing from ty])hoid fever. 

Th(? us(^ of salieylie a<‘id, sodium saHeylatc, kairin, thallin, and anti- 
febrin should be abandoncHl .aftogetln'r, on aeeouiit of their marked 
effeet on the heart. Ciuiniu, antiiwrin, |)henaeetin. and laeto]»heniii 
may be used in certain eas(‘s, a(!(*onling to the. prinei|)les laid down for 
the tre;itni(Mit of typhoid lever.' 

Of all these renu?<lies, laetophenin is the one 1 am most inclined to 
r(M‘omin(*nd, and 1 have recently had eonsiderabhi experience with it. It 
is pnietically without any injurious effect on the heart and respiration, 
and, in addition toils mark(Ml antipyretic actmn, it is especially useful 
for allaying excitoment, delirium, and iiis<unnia. 

Other remedies hardly come into consideration in an onlinary (rase 
of typhus fever. In private* practice and for hospital patients who 
are fond of taking nie<lieine, the usual hydrochloric acid mixture or a 
tiecoction of (piinin with hydrochh^rh^ a<*i<l may be prescribed. 

TREATMENT OF SPECIAL CONDITIONS AND ORGANIC 

CHANGES* 

In speaking of the ev(‘nts and conditions that may <*all for especial 
thcr;i])eutic intervention in tlu* course of typhus fever J may mention 
])articularly weakness of the circulation, cardiac and vaso- 
motor palsy, and collapse in general. 

In a disease Avliich is relatively so short in duration and so severe in 
its symj)t«)ms, where tlie crisis may b:; cx])cchHl at a <l(^llnite period, the 
patient’s life may <lepend on beginning a rational treatment to combat 
irnpcMiding collaps(? at tlie pi’o])er moment, and gradually increasing its 
force*. Everything may depend on kee])ing the patient alive until 
the lifte<*nth or seventc*enth day, when tlu* crisis and a spontaneous 
change for the better may be (*xpect(‘d. 

Altluaigh stimulating r('m(!di(*s should be strictly withheld in any 
nneom])licat(*d cast*, they should be employed nnhcsibitingly to their 
fullest extent at the first sign of impending failure of the circwlation. 

Among stimulating remetlies the first place is accorded to alcoholic 
bevemges, although th(?ir manner of action may not betinih^ fully under- 
stood. At tlu* first sign nf weakntjss, old Rliiin^ wine, Bord(*anx, or 
Burgundy, ac(!ording to the individual’s circumstances, should be given ; 

, > TyphxtUl /Vm*, p. 4al. 
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if more iUftive stimulants are re<|iiireil, |H>rt, licavv Iliin^uriaii wines, 
slierrv, or (;hamj);i^ue. Patients oi* the poorer classes may lx* given 
braiuly, either with or without water. If cyanosis is pr(*sent, ami the 
extremities are coM and the tein|M*r.itiire is subnormal or the patient is in 
(M»llaj)se, grog, niulle<l wine, or cognac in strong black eodee cu* tea may 
bo used with advantage. 

1 particularly recoiiinieiid the use of alcohol in tlu* form of the well- 
known Stokes* mixture, on aecount of the east*, with which the dose may he 
regulated, ami hecause, Ixang in the form of a modiciiie, it may he givt*n 
without the paticiiL’s knowledge, 'fhe formula in use in my clinic is as 
follows : 


R. Spirit, vio. r)0.0 ; 

Vitrll. nv., Nn. I ; 

Syr. eiimiiinom., 2r>.(); 

A<iu;(* df-st., loO.O. 


M . Si^. — t\v<» tjd»l*?sp«»onfnl^4 ovory l\v(» hinir.<. 

4 

Oeeasionally 1 add tin<*t. valer. adher., »‘k0 to o.O, as a nervt? tonic. If tlu* 
patient cannot swallow or absolutely refuses to take alcohol, it may l)e 
administered in a nutritive* enenui of the following Ibrnuda ; 


R. 


At. 


Spiril. viii. ronnac. 


40.0 

Tinrt. vaU r. sifthor., 


o.O 

VU(?I1- o\ .. 


No. 1 

Mvie. gum arab., 


20.0 

A(|Ua, 

((. .s. ad 

180.0. 

Sig. T<» 1 m? giv(?n as ciu'iuu and rcp<*attMl 

llircH* til 

HU'S. 


^\> eombai the collapses I pr(*fer camphor to eaffein. P>otb ar(^ aelinin- 
isteri'd exclusively in the form of hypo(h*rniic injections, calfein in 
tlu* form of calfein. natr. salieyl., on ac,connt of tlu* greater se»lnhility in 
this form. 

I never use hypodermic, injections of ether, as they are neither so 
<|niek nor s<» lasting in tiu'ir eff(X*ts as camphor, aiul are, besides, v<‘rv 
painful aiul frequently |)roduc*e abscesses and necrosis of the laity tissues. 

For the hypodermic injection of camphor a. freshly j>r(^pared solution 
is to be preferred to the official camphor (»i! found in the stores. 1 us(^ a 
strong and a weak solution, according to tlu? formulas : 

R, Camphor, trit., Id); 

vEtli. siilph., 2.0; 

()l. nliv. puriss., 

Or as soliitio camphori fortius : 


R. Cainj>h. trit., 
Ol. oliv. purls: 


1 . 0 ; 

5.0. 
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Jf the use of cainplior hiia be(Mi dceidetl upon, it should be given iu gen- 
erous doses. (.)ne or two syringefuJs of the weaker solution nuiv be given 
every one to three hours, and, under certain cireuinstanees, the same unioimt 
of the stronger may be similarly Uilininistered. disagreeable results 
wjyi bo experieiieed, and the effect is often exceedingly goo<l. 

(.’atfein is no less elfuaieious than camphor. As vasomotor paralysis 
proba))ly plays an imj)ortant part in the pro<lu(*tion of colla|>se in typhus 
fever, tis it does in other infectious diseases, calfein, owing to its special action 
on the vasom(»tor system, is often found extremely useful. 

When the |)nlse is very rajiid, irrognlar, and low in tension, digitalis 
is indicated ami may prove useful. If, however, tin? eollapse. eontimies, 
it is better to substitute ealVein. 

"riiese proe<‘dnres should, of eours(», be eoml>ined with other, espoeially 
pliysieal, nietbods of treatment, (‘itber <‘ooling applications — ^as, for 
example, the iee-l)ag t<> tli(‘ bead or the pr(‘eordia, and the use of the 
water mattress, with or without elianging tin; water, and cool sponging — 
or the application of warmth. In impending heart-failure cohl or even 
lukewarm batlis must be us(*d with eaiition. None but a bigoted fanatic 
on tin* subject of bydrotherupy will deny that they tend to bring on 
collapse. 

When the puls(^ is (liroady, the teinp(*rafnre is siil>normal, and the 
face and c;xtreiniti<!S are (yanotie, mn(*b good may be accomplished by 
filling the water mattress with warm water, by applying liot-water 
brdtles, by wr«ipj)ing the c*xlremities in flannels, and by the (i])plieation 
of li(^itor^s a[)j)anitns — using warm water — to the precord ia. 

Nervous Symptotns. — Among otlier symptoms and complications 
requiring sj>eci;d tr(*atm(Mit those alfeetiiig the nervous system oeciq)y 
the first place. 

The intr)lcnible headache, wliieb fn^qiiently dc'chires itself at the 
beginning of the dis(»as(s re(juir(‘s en('rgc»tic tr(‘atment. A water ])illow 
and an ic‘c-eap should first be onltTcd, followcKl in many eases by cold 
douches to tin* lie;id. These may be given almost without changing the 
patient’s position, merely l)y holding his hea<l over tlie edge of the bed 
and placing a vessel iimhu’ it. 

^^any p.‘iti(‘nis find compresses of <!ol<l wjiter, to Avhicli is added a 
little vim^gar, alcohol, or can de cologne', grateful. Warm comprcss(*s 
are snnu'times soothing, especially in old, amunie, or very fcelilo persons. 

In youthful, pl(^lhorie individuals no hesitation should he felt in 
applying artificial lee'e^lies la'liind each ear or to the tempoml region. 

If these measurers fail to relieve the lu'adaclu*, antipyrin, plienacetin, 
and laeto])lienin may he resorted to. Even opiates, (specially hypo- 
dermic; injeetions of morphin (0.01 to O.Olo gin. per dose in adults), 
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may be given without tho ?ilight(^st hesitation and arc? ofteii of great 
use. 

Auotlier ccjually iiuportiiiit syinj)toin ri?r|uii'ing speeial treatment 
is insomnia. If this eontinues uninterriiptedly li)r si^veral days, it 
may thre^itcMi the patient’s life, and in any stage of the disease a ri*asou- 
able amount of normal sleep 4*xerts a marUed influeime on tlu; oertjbral 
centers, w^liieh are often so j)rofoundly involved, and, tlirough thc^m, c»n 
the ciiitire course of the disease. 

The o])(Mi-air and hath trcatmcMit is (extremely valuable and often 
suffices to overcome* the insomnia. 

If the [»atu*ut is accustomed to the use of aleoliol, a small i|uautity 
of bet?!*, catlier one of the* darker varieties or porter, may with advan- 
tage; be givcai in the; <;v(Miing. S»me l<;w iKitients an; r(‘li(;v(*d by bro- 
mid or valerian, or the two drugs in combination, 'riie insomnia as 
well as the h<\‘ida(;he may nxjuire opium or morphin, and these drugs 
should be givcai unhesitatingly. I stnaigly objc!(*t to (fhloml on accroiint 
of the; unfavorable eflcet it exerts on the circulation. Some; of tlu; 
newer hypnotics, which have* bcjcn found so useful in various (M)nditions, 
will recpiirc testing in future epidcaiiics of typhus l(•ver. 

Jn the; treatment <»f tlu; delitium hydroth(;rapeutic procedures arc, 
of <‘ourse, the most ellieacuais, and their skilful use*, with dm; n‘gapd to 
individual |H‘culiarities, may often prevcait the oceurrem;!? of viohatt 
ex<;itoni(ad. 

If, howc;ver, in s|)il<; of their use, violent exeitcancait and delirium 
d(;velop, lukewarm pjicks or luk(‘warm baths should be used in adtli- 
tion to the appli(;ation of the ice-bag or (‘ohi compri*ss(;s to tlu; lu‘ad. 
'Flic lukewarm packs or baths are to be preferred to eoKl douebes or 
eold tnb-batlis. 

The drugs to be preferred in eombating this symptom inchulc* bro- 
mid, valerian, and the opiates, evcai m<»rphin. I am in the habit of* 
giving l)romi(I and opium together in tlu; following tbrnmia : 


IJ. So*]. l»rnfri., lt).n ; 

Tiiift. -^n; 

Spir. viii. ectj., 10 . 0 ; 

A(iii:o rm'iitli., q. s- 200.0. 


The psyebie trc'atment is of the greatest importamx' in violent 
d(‘1irinm. A great deal may depcaid on the manner of pliysieian and 
attendants. The room and its immediate surroundings should be ab.so- 
Intely «|niet, and no one but those whose* prescaiee is absedutely recpnrcxl 
should he allowed to come near the paii(*nt. He should not be spoken 
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to uniiwessarily, and force .should never be used exec|)t in oxtreuio eases. 
Firmness and a eonfident demeanor on the part of his attendants give 
the greatest amount of eneouragement to the i)ationt. 

^ If deep coma and stUpOt develops stimulants may be required. 
Under .such conditions cold douches in a lukewarm bath oi* iu an empty 
bath-tub may be useful. The ini[M)rtauee of careful attention to the 
urinary secretion, and the free use of the catheter, if neci»ssary to 
combat ischuria and overfilling of the bladder, cannot be too strongly 
insisttxl ujxm, particularly in the eas<? of a stuporous patient. 

'Fhe vomiting" that often ac(V)mpanies the hcada<*hcand is evidently 
of cerebral origin will rexpiirc the treatment appropriate to that c<uuli- 
tion. Small pieces of ice and the apjdieation of the ice-bag to tla? 
epigastric region will be found of value. I have often ol)taiue<l good 
re.sults from the use of a<|iia amygdahe amara\ 

To relieve the troublesome hyperesthesia of the skin and muscles 
and the obstinate pains in the fingers, toes, and soles of the ieet, which 
are particularly common during the initial stag(‘ and again during the 
period of* defervescence, cool or lukewarm Preissnitz bandages should be 
tried. If drugs an* resorted to, chloroform liniment or numthol shoiiKI 
b(? pref(aT(Hl, the latter eitlaa* in a solution of olives oil or, what 1 
believe to be evtai better, in the form of a i)aste: 

R. 

Ariiyl, fia 2.0; 

V'nscUii. puriss., oO.O. 

M. Sii;. — .Spread iliic'kly «)ri a pioco of lint ai»d apply. 

The respiratory organs may require treatment in various ways. 

The greatest attention should be paal to the condition of the no.s(*, 
the nasopharynx, ami the larynx. 

Attendants shoiikl be instruehMl to pay sj)eeitd attention to the eare 
of the nose and mouth. Irrigjitioii of the nos(» with weak salt .solution 
or .seSme <Iisinfeeting .solution may occasionally be n(*cessarv. 

For the milder alfeetions of tin; throat and larynx tin* usual gjirgles 
are (piite appropriate. If the v(fiee bc*gins to change and h<»arsene.ss 
develo[)s, the great(?st vigilanet^ is m'cessnry. The great liability to 
severe and ra|>idly |)rogre.s.sing changes in the larynx iu tv])hus fever 
and the sudden <l(W(^lopinent of «*denL*i of the glottis, often IcJiding to 
asphyxia, must always he borne in mind. Under such eireimistances 
the patient, t\spee,i.‘illy if he is imcon.s<*ions, should be wateh(‘d day and 
night by a r(jspoiisiblc |)crson to ascertain the proper moment for tracht?- 
otomv. 
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Traclieobroiichitis is one of the coinnioiiest symptoms of (lie disease 
and requires no sp(x;i:il ti’eatment. It is likely to he followed by hypo- 
static eongcstion of the lungs, which event may oeeasionallN' be pn*- 
ventod by strengthening the hciirt and fre(piently changing the position 
of tlu? patient. 

The digestive organs do not, as a rule, require treatment. 
During the height of tlu^ disease and <luring eonvales<.‘ence obstinate 
constipation soiiK-linn's occurs and may be tn^ated by means of enemata, 
mild abdominal massage, an<l, in contradistinelion to typhoid fever, by 
the administration of catharti<*,s. 

Diarrhea and metwjrism rarely recpiire therapeutic intervention. 
Meteorism is usually a most ominous symptom, and, when it is present, 
all remedies are valn(?less. 

The changes in the skin that (VcHpiently Oi'cur during the period 
of convalescence are to lie treat(;d exa<*tly as in tyjdioid t(;ver. 

As regards the development of bed-sores, the greatest watehfnlness 
is M(xH‘>;sary, for the pati(iiits arc usually profoundly prostrahnl and 
micoiiscaoiis from the heginning. (Jrwd <‘are is neeivssiry not only to 
kec‘p the bedding <*lean and smooth, hut also to subji*et the* body to (?are- 
l*ul daily examination. It has bi?en shown how (piiekly the most 
exttMisiv(‘ snlxMitaiK'ons bed-sores, which at first are not notieeahle, 
may develop. 

The treatment during convalescence, if no <;om plications 
devcloj), is simpler than in any otlu'r acute infectious disease. 

After the end of the felirile perioil the i>atients, as a rule, recover 
very nipidly, and the iihysieian is mon* often called upon to restrain 
and udnioiiish than to encourage. 

'file appetit(‘, when it J'oturns, may he gratified without any special 
restrictions, as has alnvady htvn shown. I refer the reader to the direc- 
tions previously given as to <liet. 

The Jiervons system and the heart call for more careful attf'vtion 
at this time than do the digestive organs. In many (*onvaleseents there 
is a persistent nervous irritability or a conditkui of depression, wdth 
marked ileterioration of the intelhx’t and nu^mory. Such conditions 
require (M)inph?te r(*st and* fret *dom from (‘X(‘rti(»n. loo early mental 
elFoil or excitemenf, w'hether plt'a-sumblo or the reverse, are likely to 
retard rocoN^ery. 

A prolonged period of rt‘st is lujeessary, tspeeinlly if, afttM* defervt^s- 
ccncc, the ]>nlse ctaitinues slow' and w'cak. l.'iitler such conditions the 
patient should be kept in hod imlil the symi)toiiis have improved, after 
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wliifh lie may be allowcnl to get up for an hour at a time. Auy neglect 
may lead to syueope and directly endanger tlu* patient’s life. 

After a seven> arta(*k ol* typhus fever, a period of recuperation, 
|)rotracte<l acc»ording to the individual’s needs, should be insisteil upon 
before allowing him to resume his usual activity. If the patient’s cir- 
ciimstaiu'cs permit, a sojourn in a southern climate, in the nifiuntains, 
or at the scashon* may be jnvserilK‘<L For poorc-r patients a prolonged 
stay in the hospital or in a amvaleseent’s honu^ in the country is: 
advisable. 
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ill typhoifl. 2l)f» 

pff.-t-niorfem ap]a‘araiice, lOl 
I L<M.*}ili/ali.ui theory of typlit'icl, 23 
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Lun'^;, Jilisfcss of, in typhoid, Uod | 

of, in lyplioid, i 

paruju-hyina, disfascs i>l', in lyjdiiis, 545 ‘ 
Luni^\s, iiomoi-rlijii^u* infarction of, in ly- \ 
phoid, 117 

hyposiatin coiiuostion i)f, in tv)»hi>id, 248 i 
in oonvalcscciuri* from U phoid, UTfi 
in prl\^n^^^i^? nf typlinid, ;jv»l, 
in typlioid, |M>st-riiortoni apjKfuraiu'O, ] 15 
tubercuioiiri di.s(‘asos of, and typhus, ifda- 
tion lu-iwefn, 5*15 

Lytiiph-i;land.s, chanj^es in, in typhus, 52(> ^ 


Malakia and typhoid fcvor, 05 
typhoid and, ditforentiation, 414 
witli typhoid, :120 

Malarial fo\»‘r and typhus, dilfcrontial di- 
a^imsis, 507 

Male ^jjenitalia, nhani'cs in, in typhus, 550 
in typhoid, 104 
Marasmus in typln)id. 201 
Mcaslos uial typh<»al, dilferenliatinn, 4.15 
Medulla «>hlomrata in tvph(iid, 270 
])ost-morteni appearance, 121 
Monini.c<*al heniorrhaj^c in typhoid, 273 
Mffiiini^es, oorohral, in typhoid, ]>o.-t-inor- 
tein appoaninoo, 1 10 
in typhoid, 200 

MeninijUis, corehrospinal, in typhoid, 270 
epi«loinie, cerehrn.spinal, typlnnd and, 
diOereutialhm, 200 
in typhoid, 110, 200 
manifestation <if, 272 
tuhoreulous, in typhoid, 273 
typhoid and, dilVerentiation, 412 
Men intcoty phoid, 31*1 

Menstruation in convalest.'once from 
typhoid, 370 
in typlioid, I'oO 

Me>(;ntc*rif jrlands in typhoid, 1(K) 
.Moteorism in proi;ru)sis of typhus, 502 
in typhoid, 212, 105 

Miliaria ervstalliria in diaijjnosisnf tvphnid, 
404 

in typhoid, 128 
in typhus, 532 

Miliary tuheivulo.'is and typhus, relation 
hetwei-n, 503 

^filk in dissemination of typhoid, 45 
modes of infi-ction of, 4<1 
Mitral insulfiei«Mi(y in typhoid, 105 
Monoplejjfia in typh»)id, 270 
Morphinism, typhoid and, 328 
Mortalilynf typhoi<1..384 
of typhus, 583 
Mouth in lyphfiid. 100 
Mnselfsin ccmvaleseem-e from typhoid, 378 
in t\ phoid fever, p»i.^i -mortem appear- 
anee. 87 

Myelitis in typhoid, 278 
Myoeardltia in tv])hoid, 105 
llislopy, 103* 
symptnins, 100 

NAiT.sin typhoid. 132 
Nasal cavity in typhoid, 113 


Nasopharynx in typhoid, 238 
Nausea in typJmid, 204 
Neck, tea 11 . Cerent* of, in ty])hoid, 242 
Nephritis in abortive typhoid, 300 
in prof^nosis of tyi>hoid, 301 
in typhoid, 111, .101 
tlnratioii of eases, 104 
proii^nosis, P.iO 
Nephwjiy phoid, 102, 310 
prognosis, 304 

Nervous diseases, typhoid and, 66 
fever, 250 
stupid, 312 
versatile, 312 

system, eham^es in, in typhus, 584 
disorders of, in typhoid, 460 

in eonvaleseem e from typhoid, 376 
in prognosis of typhus, 501 
in tyi»hoid, 250 

post-niorlern appearnnee, 118 
in ty|»hu.s, 512, 624 
peripheral, in typhoid, post-mortem 
ajipearanee, 122 
toxins and, in typhoid. 265 
Neurali»ia in typhoi<l, 282 
Neuritis in typhoid, 280 
Noma in typhoid, 132 
in typhus, 5;)3 

Nose, ehamres in. in tvj>hus, 642 
in typhoid, 238 

Neiiriiis, optie, in typhoid, 287 
Neuroses in typhoid, 280 

Ouciirrisiii typhoid, 104 
Osteomyelitis, typhoid and, 80 
diirorentiation, 414 
Ostitis, tyjdmid fever and, 80 

pAxcriKAS in typhoid, ])r'sl-nn)rteniappcar- 
anee, 103 

Paralysis an^ilans in typhoid, 280 
in typhoid, 277 
iKUiriiie, in typhoid. 281 
of oeiilar museli!S in typhoid, 286 
sjiinal, in typhoid, 270 
I’araplei^ia of Icljs in typhoid, 281 
Paratyphlitis in typlioid, 236 
Paresi>, faeial, in ty]>hi)id, 277 
Parotid tcland in typhoid, 202 
Parotili.s in typhoid, 202 
Pea-soup stools, 215 
Pcrieanlitis in typhoid, 106, 163 
Periehomlritie ahseess in typhoid, 242 
Periehoiulrilis in typhoid, 1J3, 240 
Periostitis, typhoid fever and, 80 
Peripheral nerves in typhoid, 280 
Peritonitis in ahortiyo typhoid, 302 
in projjjnosi.i of typhoid, 302 
in tyjdioid, 225 
in ehildlioud, 333 
perforative, 22tJ 
a^e and, 230 

eaus.s, 228 

eliaraeterof openint;, 228 
diagnosis, early, 234 
fi-ecjueney, 220 
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Pcpitonitis, portornti vl*, 
ly})lj(iid, 400 
in typhoid, 00, 08 
scat <if, 227 
sox and, 280 
symptoms, 281 
timo of, 228 
troatnumt, operative, 285 
perityphlitis in typhoid, 280 

typhoid a!id, dittoroiitiation, 408 
Petecliial typhus, 508 
PetteTiknfei*\s theory of typhoid, 28, 52 
Ptfver’s patclHS in t.yphoi«l, 08, 08 
Pfeill’er lysoi^enie aetion of immune scrum 
424 

Pfeiffer’s phenonuMia, 20 
Pliarvrix in ivph<»itl, 200 
PlieiiMeetin in typlioid, 4r»2 
Phlebitis in typhoid, 107, lf»0 
Phlof^masia alba dolens in typhoid, 
Pia-aratOiMoid in typhoid, post-mortem 
appearaiKH?, 11'.# 

PIa«|iies _e;aiifri'es, 00 
dll res. Of) 


typhoid in stage of suhnormal 
temperature, 157 
I prognostic value, 158 
nipiil, 155 

I Purpura variolosa. 581, 50i) 
j Putrefnetivi* Ihemy of ty]»hoid, 20 
I Putrid fever, liemorrhagie, 81:» 

I Pyemia and typhus, relation hetwecii, of»8 
I Pyuria in Ivplioid, 101 

KKOL'iiKKNeMOs ill tvphus, i):> 
lied eorpusele >nvaleseence fi\mi 

typhoid, 807 
in typhoid, 170 

liellcxes, .sen.'iorv, in ty))hoid, 288 
: Relapses in typhoid, 471 
in typhus, 551 

Relapsing feven' :ind typhoid, diffmvntial 
diagnosis. 417 

and typhus, ilillenMitial diagnosis, 500 
: relation between, 5fl8 

'= Renal typhus. 580 

: Respiratory organs, eliange.s in, in typhus, 


in diagiUKsis of Pulse in 


Pleura, disea.ses of, in ty}dnis, 545 
Pleurisy in prognosis of tyjihoid, 804 
in typhoid, 117, 257 
dilfenmti.il diagno>is, 418 

Rleiirotyphoid, 818 

Pneumonia in prognosis of typhoid, 808 
in typhi>id, 115 

Rlierth’s hai'illu- and, 251 
Hhriiiour', 2I'.f 
liypostalie, 210 
lohar, 24*.# 

st.a])hy loeoeide, 252 ^ 

si repb K.'oceie, 252 

tvfdioid and, dilferential diagnosis, 418 
typhus and, dillerential diagno.si.s, 003 
Pneumothorax in typhoid, 258 
Pneumotyphoid, 115, 258, 817 
progno.-^is, 8'.#8 

Polvarthritis, rlieiimalie, with tvphoid, 

827 

Pregnaney and typhoid, ndatioii of, 107 
effect of, on typhoid infection, Ol 
ill typhus, 551 
Prognosis of tyjihus, 588 
Prophylaxis of typhus, 004 
Pseudoli laments of bacillus iyphosu.s, 20 
Psychoses in typhoiil, 205 
prognosis, 208 

Puerperiuiii, effect of, on typlioid iiif(‘ction, 

01 

Pulmonary eml)oli>m in typhoiil, sudden 
death from, 808 
gangrene in typhuid, 255 
iiifari-tioM in typhoiil. 255 
tuhereiilosis in typhoid. 258 
Pulse changes in t\-phus, 523 
dicivtie, in typhoid, 154 
in typhoid, 152 
diagnostic value, 158 
effect of time of day, 154 
in convalescence, 157 
in defervescent stagi\ 156 


diseases of, in typhoid, 408 
ill prognosis of typhus, 5'Jl 
in typhoid, 288 

post-mortem ai»pi*aninee, 113 
in typlius, 020 

Retinal hemorrhages in typhoid, 287 
Rheiimalism .and typiius, relation between, 
5i;i 

Roseola, bacillus tyjibosus in, 175 
in diseases not typhoid, 12<l 
ill typhoid, 124. See. also 7.)//ifioiUj>tri% 

tf/. 

in typhus, 504 

Ko.seida} etilliins, aid in diagnosis of ty- 
phoid. 422 

Ro-c-spots in abortive typhus. 551) 

Rot belli with typhoid, 822 

.S.vi.iVAav glands in typhoid, po.st-inortciii 
apiiearanee. IH) 

Saphenous Vfin in typhoid, 170 
Scarlatina and typhus, differential diiig- 
in.isis, 008 

Scarlet fi.‘ver. tvphoid and, difVereiitiation, 
415' 

with typhoid. 821 
Seiatiea in typhoid, 282 
Sclero<is, spinal, in tyjihoid, 270 
Season, effect of, on typhoiil mortality, 884 
iiilhieiice of, on typhoid infection, 78 
Septic processes and typlius, relation he-’ 
tween, 508 

Septiciania in tyjdiold. cerebmspinal men- 
ingiti.s with, 278i 
ty]dioid and, diffiTentiation. 418 
Serum-lreatment of typhoid, 440 
Sex, idfect of, on ty])lioid infection, 59 
in ty]>hns, 400 
elfeet of. 5f‘ifl 
Sick-hed ill typlioid. 414 
Sick-room, Mrraiigemeiit of, in tvphoid, 
485 
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Si(;k-ro(»in, disinleotinn of, in typhoid, 437 
Skin, iiiK?stlu*.si!i of, in lvj)iioid, 281 
ohaiij^os in. in typlius, ^27, <i27 
•ijanj^n.'ni; of. in tvj)lioid, 132 
in (^onviiliv'foiico from typhoid, 379 

in prot;n«).-iis eif Lyjjhus. 092 
ill typlioid, iS3, 124, liJW 
in typhus, I'hnriifoa in, o‘J7. (;l* 7 
Sooisil (•i>ndili<»ns in typlm.^, 493 

st.'itr, of, on ly|ihoid iiilVction, 02 

Soil in <‘,ti«»loijjy <if typlmid, 7)1 
Sprcinl srnyos, cluiiiiios in, in typhus, 540 
Spinal cord in typlmid, 278 

post-inoricMi M})pc!ir}incc, 121 
piiralysi? in typhoid, 279 
pUMi*tuiv ill TiiiMiini'itis in tyjdjoid, 271 
Spleen, hiu'illiis typhosus in, 109 
clian.i^es in typhus. 523 
enlarixemeiit (d‘, 173 
al>senee of, 177 
causes, 17<S 
demonslralion of, 180 
early, 179 
ineleorisni in, 182 
palpation in, 181 
penMissiiMi in. 182 
protracted. 179 
reduction of, 179 
suhsidciicc (»f, 343, 354 
heinorrhavio in, in lyplndd, 182 
in diagnosis of lyplnM<l. 4(t3 
infarcts of, in typhoid, 182 
in typhoid, 173 
exaini nation, 18(t 
posl-niortcin appearance, 107 
[innetnre of. in typlmid, 422 
S]ailnin, disinfection of, in t\plioid, 437 
Stoinaeli. dilatation of, in ty]»hoi»l, 203 
disease.-, typhoid infeeiion and, 33 
in typhoid, 2o4 

pfist-mortem appearance. 91 
Stools, hloody, ill typhoid, 217 
« :iu>es, 218. 2 111. 221 
.fn-fpliMiey. 220 
nianifeslatioiis of. 221 
mortality. 224 

proi^iiM.-is. 221 

temperalure-<*ui v<-s in, 223 
in typhoi)!, 214 
pea-^onj), 21’) 

Slmmitis. typhoid, 18.", 

Stnpi'l nervous fev«-r, .-IPi 
Suhfi'hrile ea.-esiif t\ pliiis, 573 
.Siidamina in .‘iliortive typlmid- 301 
SwraliiiLC in dianiiosis of typhoid, 403 

T.vchk rosec leiitieiilaire, 121 
Tea as typhoiil prophylaelte. 47 
in hloody stool- of typhoid, 223 
Tenlperatu^<^ in typluiid. cerehral symp- 
toms and. 231 

TfMnperatnre-eiirv<‘ in al'ortive typhoid, 
294 

Thyroid uland in typhoid, 183 
Thyroiditis in typlmid, 184 
Toni^ue in l;ypl;<iid, 199 


Tongue in typhoid, post-mortem appear- 
i anire, 90 

; Tonsils in typlmid, 201 
i Toxin-typhoid fever, 305 
, Trachea in tyiilioid, 245 
I |)ost-iiiortem appearance, 114 

■ TraclH.*obroiichilis ill ty])Iuis, 543 
= Trichi Ilf )sis, tvplmifj, dilfcivnlial diagnosis, 
418' 

Trismus in typhoid, 234 
TuhfMvulosis, acute miliary, typluad and, 
dilferentialiou. 410 
pulinoiiarv, ill typhoid. 118 
tvpliold and, iwi 

Tuhf*rculoiis di.sf?a.-es of lungs and typhus, 

: relation hetwecii. 5i’»5 

Ty[»Iio epiphysaire, 414 
Typhisatifui a petite dose, 531 
Typhoid haeilliiria, 190 
fever. 17 

ahilomen in. 81 
ahiloininal palpation in, 214 
abort iv<‘, 293 
hnmehiti.- in, 302 
convalesf'f'iiee, 302 
course f)f, 29‘.l 
diagnosis, 107 
ne]>hnti.s in. 300 
peritonitis in, 302 
relap.-e.- in, 303 
symptom.-. 301 
temperatnre-ciipvi* in, 2fi4 
j nh.see,-ses in, .130 

i acelimati/aliou and, 73 

: acnt<‘ exanthemata and. 321 

I iufeelioiis di.-ea.-es witli, 323 

ailvnamif*, 313 
: alehrile. 309 

i diagno.-^is, 407 

! :ilVeeiioiis of kidiiey.'i in. 470 

; after-ff?ver of. 3.79 

I air ill lr:msnii.-.-ion fif. 49 

alhiiminuria in, 183 
alef)iioii.-m and, 328 
amanro'is in, 283 
amhniatorv, 305 
diagnosis. 107 

and anthrax, ditlen'ntial diagnosis, 
418 

and other fliscase;-, relation.^ between, 

3.7 

angina in, 2t»l 
animal imteiilalion, 30 
aiilipyri'tie drng> in, 430 
aiitipyrin in, 432 
i aorta in. 138 

: apha.-ia in, 271, 275 

’ appetite in, 205 

arrangenuMit ol* .‘^iek-niom in, 435 
artf.n'ies in, 017 
! arteritis, in, 107 

; Asiatic ehoh‘ra with, 325 

I ata.xin in, 278 

ataxic, 313 
alaxo-adynamic, 313 
atypical, with short, mild f^onrso, 293 
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Typhoid fever haoillus, 26. 
cillus typhosus. 
bed-sores in, IJJO 
bile in, 211 
biliary passages in, 206, 209 

post-mortem appearance, 103 
bilious, 811 

bladder in, post-mortem appearance, 
112 

blood in, 170. Sec also Btrmi. 
blood-vessels in, 167 
body-t(Mnperature in, 133 
bones in, post-mortem appearance, 89 
brain abscess in, 275 
bronchi in, 215 
post-mortem appearance, 114 
bronchitis in, 246 
bronchopneumonia in, 247 
catalepsy in, 267 

oatarrli of smaller bronchial tubes in, 
246 

cerebral, 316 

meninges in, post-mortem appear- 
anc<i, 1 1 9 
nerves in, 277 
tissue in, 274 

post-mortem appearance, 120 
vessels in, 274 
cerebnimalaoia in, 168 
cerebrospinal lever and, dilferentia- 
tion, 269 

cblorids <if urine in, 18(i 
cholecystitis in, 209, 467 
cholelithiasis following, 210 
chorea minor in, 263, 280 
chronic diseases witii, 327 
cicatrization of intesline in, 97 
circulatory organs in, 152 
cleanliness of body in, 444 
of patient in, 438 
of physicians and nurses in, 438 
clinical investigation, 401 
clothing in dissemination of, 54 
collapse in, heart and, 165 
complications, 122 
conjunctivitis in, 286 
contagion theory of, 21 
contiigiousness of, 77 
convalescence from, 366, 471 
anemia in, 367 
appetite in, 374 
biliary passages in, 375 
hones in, 378 
cholecystitis in, 375 
cholelithiasis in, 375 
course, 366 

digestive organs in, 374 
duration, 380 
ear in, 377 
eye in, 377 
gall-bladder in, 375 
gall-stones in, 375 
genital functions in, 378 
headache in, 377 
heart in, 373 
hemoglobin in, 367 

41 


Typhoid fever, convalescence from, joiuta 
in, 378 

larynx in, 376 
leukocytes in, 174 
liver in, 375 
lungs in, 376 
menstruation in, 379 
muscles in, 378 
nervous system in, 376 
pulse in, 370 
red corpuscles in, 307 
skin in, 379 

U^nipcraLiirc in, 140, 369 
urinary organs in, 378 
venous thrombosis in, 374 
convalescent period, 84 
course of, etfect of age on, 330 
ctfect of constitution on, 329 
clfect of sex on, 329 
variations in, 287 
cranial nerves in, 277 
cutaneous aiicstlu^sia in, 281 
cystitis in, 112 
dead bodios in, 437 
death in, cause of, 388 
manner of, 395 
sinlden, 39ti 
time f>f, 387 

decomposition tlieory of, 20 
delirium in, 261 
delusions in, 265 
dialx'tes meHitus with, 827 
diagnosis, 100 
age ill, 408 
bronchitis in, 405 
chronic, disea.se and, 409 
conjunctiviti.s in, 406 
constitutional abnormalities in, 409 
copy /a in, 406 
crvstaHiiie loiliaria in, 404 
tlia/.o-reaoti»»n in, 405 
diirenMitial, 410 
biurteriologic, 419 
car alloclioiis in, 406 
epistaxis in, 406 
lier])elic eruptions in, 404 
in stag!* of drferv(*!?ceiiee, 409 
intesliiial hemorrhage in, 406 
jaundice in, 40JJ 
leukocytes in, 405 
rneti'orism in, 404 
mixed infections in, 408 
pcrifid id’ observation in, 409 
peritonitis in, 406 
pulse in, 403 
relapses in, 410 
ros(‘o1nus exantbern in, 404 
s]>leen in, 403 
stools ill, 403 
sweating in. 406 
teniperfitiire in, 402 
visceral disorders in, 407 
diarrhea in, 216 
diaz*)-re:n?lion in, 190 
diet in, 445 

digestive organs in, 199 


See also lia- [ 
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Typhoid fever, digestive orjj;iiiis in, post- ' 
iiiortoni appeHraiiee, IM) \ 

diphtheria with, 3:25 ! 

diseases of respiratory or<;;aiis in, 4G8 ; 
(lisiii feet ion in, 4G 
offiiod in, 437 
of linen in, 437 
of siek-rooin in, 437 
of split iitn in, 437 

of water in, 437 ! 

disonha-s of eireuiatorv organs in, 463 
of dii'-estive orii-ans in, 464 
of nervous system in, 466 
dissoini nation of, 46 
faetoi’s favoring, 55 
drinks in, 417 

dura in, post-inortoni appoarnnoe, 11 

duration of, 38t) 

dysentery with. 325 

car diseases in, 283 

ear in, 406 

cars in, post-mortem appearance, 122 ! 

earth in etioloirv nf, 51 

emaeiatioii in, 3fi8 

emiMdism in, 166 

emissions in, 165 

ondeinies of, 76 

endneaniitis and, ditVercntiatimi, 413 I 

endocarditis in, 105, lt)6, 164 j 

epidemics of, 76 

epit^Uttlis in, 1 13, 241 

ejaslaxis in, 2:’>6 

eruption of, 124 

' typlmid re.s<*ol;e and, 127 
erysipelas in. .130 
erygipiflas with, 324 
esopliMLCOS in, 2(M, 206 

]iost-mortem ap[.)earanoe, 91 
especial varii-ties of, 470 
etioloujy, 17 
c«>iieliisi<ms, 77 
historic e«nisideralioMs, 16 
- examination of stools in, 422 

exanthemata and, dilferentiation, 414 
external appearances, post-inorUan, 86 
inletriniicnt. in, 124 
eye d isi i rde rs i n , 265 
cv«*l)all in, 281 ; 

eyes in, post-nu»rti*m appearance, 122 
fastiirinm <»f, 82 


Typhoid fever, pistric, 311 

^aslRMiitestinal catarrh and, 66 
generative organs in, 164 
geniLo-urinary organs in, 184 
glanders, (lilfer(*ntial diagiiosis, 418 
ground- water a ml, 23 
tlicory, 52 
hair in," 132 
headache in, 2ti0 

lieartin, post-mortem appearance, 104 
hHart-nni.sele in, 156 
heini]>Iegi:i in, 274 
heinoglohiiiuria in, 189 
heniorrhagie, 313 
diagnosis, 407 
herjictic eriipiions in, 129 
history, 17 

home treatment, nurses and assistants 
in. 435 

hospital infection, 63 
hoiisc'hold arii(‘lc.s in dissemination of, 
54 

hydrotherapy in, 454 
hy])eremia of intestine in, 02 
hyperpvn'lie, 288, 313 
diagnosis, 406 

hypostatic congestion of lungs in, 248 
iinmiiiiity, 67 
in aged, 310 
in ehihlhoiMl, 330 
abdomen in, 333 
hed-sores in, 33.-> 
duration, 331, 335 
febrile symptoms, 331 
Iieart, in, 332 
intestines in, 333 
kidneys in, 334 
mortal ily, 336 
nervmis system in, 334 
perit«>nitis in, 333 
]ailse-rate in. 332 
relapses in, :J36 
n's|.»iratory ;i6e('tions in, 333 
.skin in, 33i2 

.s])e(4:ii sense organs in, 334 
spleen in, 333 
in infanl.s, 336 
! pn»gno>is, 339 

pulse in. 336 
i skin in. 336 


fatal tm’mination in, 382 
fehrih* cours(*. 133 
stage, 81 

duration, 143 
feinah' gt-nitalia in, lt)6 
IliieeitatHMi in, 263 
fr»od infection in. 434 
fulminant, 288 
diagnosis, -I0i» 
furuMch's in, 130 
gall-bladder in, 209 
gangrene in, 167 
of Meek in, 242 
of skin in, 132 
spontaneous, lt)7 
gargouillenient; in, 214 


spleen in, 336 
.stools in, 339 
temj»erature in, 339 
vomiting in, 339 
in later lib*, 340. 
diagimsis. 342 
fever in, 341 
Inairt in, 342 
intestines in, 342 
kidneys in, 343 
prognosis, 343 
jmlse in, 341 
relapses in, 343 
respiratory atfectiona in, 342 
skiTi in, 343 
spleen in, .*42 
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Tvpboitl inoiil).*ili«)n jxM’iorl, 79 ! 

indie'Uii in iirint* in, 189 
inlt^otion, of nga on, 50 

of cfild on, 04 
of constitution on, i‘r2 
of location on, 01 
of mode of living on, 02 
of occupation on, t»2 
of pregnane V on, 01 
of pi 10 rpc rill in on, 01 
of sex on, .V.» 
of social state on, 02 
of stoinacli diseases on, 00 
external iiilluences, 70 
factors favoring, 55 
gCMigrapliic inllncnccs, 70, 72 
individual inlIiienco><, 50 
local intlueiices, 70 
inetcorologic inlluenec, 7il 
nervous diseases and, 00 
season and, 7!l 
tiaiiperature influenee, 75 
wca tiler and, 75 
iiillaiMination of liroasts in, 197 
inilaniinatory, .'JI.-J 
inoculation in, 430 
i lisa nit V and, 208 

intestinal hemorrhage in, 97, 217,405 
pain in, 214 
perforation in, 400 
intestines in, 21 1 

post-iTinrlem appearaiiee, 91 
intoxieati<»iis and, 328 
dilfereiitiatioii, 414 
irritative, 313 

jaundice in, 200. Hi<e also Jaundice. 
joints in, p<»st-iiiortem appearance, 89 
kidney diseases in, 194 

post-mortem appearance, 100 
lactojiheniii in, 403 
laryngeal cartilages in, 242 
symptoms in, 244 
nleeratioM in, 240, 248 
larynx in, 230 

post-inortem appearance, 113 
lcukocyt(\s in, 172 
lips in, loo 
liver ill, 200 

post-inorteiii appearance, 101 
localization theory of, 23 
loss of weight in, 308 
lung abscess in, 254 
lungs in, post-mortem appeamnee, 
115 

malaria and, 05, 320 
differentiation, 414 
male genitalia in, 194 
malignant, 288 
marasmus in, 291 
measles and, dilferontiation, 415 
medulla ohlougnta in, 270 

post-iuovtein appearance, 121 
meningeal hemorrhage in, 278 j 

meninges in, 119, 209. See also Men” i 

inffifis. j 

meningitis in, 269 | 


Typhoid fever, menstruation in, 190 
mesenteric glands in, 100 
nieteorism in, 212, 405 
mild, temperntiin* in, 1.47 
miliarisi crystallina in, 128 
milk ail'd, 45 

iiiilral insuHiciency in, 105 
niimoph'gia in, 270 
morphinism and, 328 
mortality, 388 
agi!! and, 384 
climatic and. 384 
geograplii<* ditlereiices, 384 
nicial iiilliieiice on, 884 
season and, 384 
motor iiianifeslatioMs in, 202 
month in, lOtt 
miieous, 311 

musirlcs in. post-mortem appearance, 
87 

muscular abscess in, 88 
myelitis ill, 278 
myocarditis in, 105 
history, 103 
symploins, 100 
nails in, 132 
nasal cavity in, 118 
nasopharynx in, 238 
nausea in, 204 
necrosis of iiitestim* in, 95 
of larynx in, 213 

nephritis in, 111, 191. See also 

Nephrifitt. 

nervous system in, 259 

post-mortem appearance, 118 
neuralgia in, 282 
neuritis in, 280 
optic, 287 
neuroses in, 280 
noma in, 132 

nose ill, 288 

nursing in, 448 
ohliteraling .arteritis in, 109 
of fetus, 01 
«»rchiiis in, 104 
osteomyelitis and, 89 
ilittiM-entiation, 414 
ostitis and, 89 
other disiMisi's with, 821 
panci-eas in, post-mortcMU appearance, 
103 

papular exiinthoms in, 128 
jiara lysis in, 277. See. Pa rah/sis. 
paresis in, facial. 277 
parotid gland in, 202 
])arotitis in, 202 
pathology, 70 
pericarditis in, 100, 108 
perieliondritic abscess in, 242 
perichondritis in, 113, 240 
periostitis and, 89 
peripheral nerves in, 280 

nervous system in, post-mortem 
ajipearam'e, 122 

pfTitonitis in, 225. See Peritonitis. 
perforative in, 9ti, 98 
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T 3 T)lioi(i fever, perityphlitis and, difleren- Typhoid fever, relapse in, nervous system 
tiation, 408 in. 350 


perityphlitis in, 230 
Peyer's patches in, 93, 98 
pharynx in, 200 
phcn»U‘ctiii in, 402 
phlebitis in, 107, lOO 
phb'giiuisiu alba dolcns in, 169 
phlcf^rnons in, 130 

piii-urachnoid in, post-iiiorteni appear- 
ance, J19 

pleurisy, dillereritial dia^riosi.s, 418 

pleurisy in, 117, 257 

pneumonia, differtmtial diaj^nosis, 418. 

See also Vnmmxniiu. 
pneumothonix in, 258 
post-mortem conditi(»n.s, 86 
pregnancy and, relation of, 197 
preventive inoculation in, 69 
proginwis, 382 
albuminuria in, 394 
circulat<.>ry organs and, 390 
con^titulion ami, 387 
health and, 387 
intestinal hemorrhage in, 393 
intestines and, 392 
kidney in, 394 
lungs in, 391, 393 
nopliritis in, 394 
occupation and, 386 
peritonitis atul, 392 
pleurisy in, 394 
pneumonia in, 393 
sex and, 385 
social position and, 386 
temperature and, 390 
pn>phylactics of laity, 47 
pn)phylavis, individual, 434 
measures for, 431 
pr«)tra<rtcd, 290 
psychos(!s ill, 265 
pulmonary gangrene in, 255 
infarction in, 255 
tuhorcnlosis and, fitJ, 118 
pulse in, 81, 152. See also Huhe. 
piils«'-temperaturo of, 136 
pyuria in, 191 

rocPiide.sf'ciicc in, course?, 86, 344, 356, 

oOo 

relapse with, 3f)3 
terminate ms, 356 
rocrudc.scent, 291 
red corjiuscles in, 170 
reflexes in, 279, 283 
rclap.se in, 344 
ahf)rtive, 359 
afebrile, 359 
age and, 360 
cause, 365 
chametep of, 357 
course, 356 
diagno-'^is and, 410 
duration, 357, 358 
fn*r)iien(?y of, 359 
intestinal sympt<jin.s, 355 
mortality, 357 


prognosis,- 388 
pulse in, 352 
recrudescence with, 303 
repeated, 363 

respiratory affections in, 366 
roseolaj in, 353 
sex and, 360 
spleen in, 346, 354 
temperature in, 346, 349 
tenninat.ion.s, 356 
time of, 345 
rtdiipsos in, 86, 471 
rela]\siiig fever, diOerential diagnosis, 
417 

rc.*pcat(?d attacks, 67 
rc.spinitory organ.s in, 238 

post-mopteni appearance, 113 
retinal hemorrhage.s in, 287 
rheumatic polyarthritis with, 327 
ri.».seola in, ahsimee of, 125 
of, bl4H)d from, 127 
life of, 125 

typhus eruption and, 127 
roseohe cultuivs, aid in diagiuKsis, 423 
ro.si‘{»he of, 83, 121 
rothelri witli, 322 

.salivary glainls, post-mortem appenr- 
anec, tiO 

scarlet fev<?r and, difl’erentiation, 415 
scarlet fever with, 321 
sciatica in, 282 
sclerosis in, 279 

secondary sypliilis, diflerential diag- 
no.^'is, 418 

septi<?emia and, diffim?ntiatior), 413 
septicemia in, cerebrospinal meiiin- 
giti.s witii, 273 
seplicemie, 323 
sovei-e, 290 

of atypical c« uir.se and symptoma- 
tology, 311 

.stowage conditi(m.s in, 431 
short malignant, 288 
sick-hinl in, 444 
Fick-rofmi di>iiir(?c'tiori hi, 437 
skin in, 83, 124, 469 
slecpi n(?.s.«t in, 260 
.siimll-])ox and, 65, 322 
<litt(?rcnliation, 415 
F4>il in etiology of, 51 
spinal cord in, 278 

post-nn>rtein appearance, 121 
spleen in, 176 

p4>.st-mork*iM appearance, 107 
fiunctim? of, 422 
sporadic? erases, 7tJ 
.«tfmiach in, 204 

post-mortem app(?arance, 01 
stools, disinloetion of, 435 
.stools ill, 214. See al.s<) Stfuils. 
suhsultiis tendimiin in, 263 
sudamina in, 301 
symptomatology, 79 
variations in* 287 
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Typhoid fever, symptoms, 83, 122 
in incubation period, 80 
tempemturo, ascent of 137, 142 
descent of, 138 
high, 144 

during convalc‘sce?ico, 86 
multiple elevations, 140 
pecailiarities of, 144 
variations in, 137 
temperatnre-(riirve, ascent of, 142 
in mild cases, 147 
in stage of defervescence, 140 
tendon-jerking in, 203 
tetanus-like cmidition in, 264 
thiiil febrile period, 137 
thrombosis in, 167 
tliyroid gland in, 183 
thyroiditis in, 184 
tongue in, 100 

postMiiorteni appearance, 90 
tonsils in, 201 

toxic a(?lion on nervous system in, 265 
symptoms, 303 
iru(di(;a in, 245 
post-mortem appi'arance, 114 
treatment, antipvroti<^ methods in, 453, 
460 

baths, 456 
hydrothcra])y, 454 
intestinal antisepsis in, 441 
serum, 410 
spe<*itie, 440 
tremnr in, 263 

tri<;hiru»sis and, ditVerential diagnosis, 
418 

trismus in, 264 

tuberculosis ainl, ditre.reiitialioii, 410 
typlius and, dilleivntialion, 415, 600 
relation between. 5ii4 
rnseolii* in, 599 
ulcers of iiit<jstine in, 96, 98 
urea in, 185 
uric acficl in, 186 
uriiiarv apparatus in, 184 

organs in, post-mortem appeanuice, 

no 

urine in, .S4 
urobilinuria in, ISi) 
urticaria in, 128 

uterine mucous membrane in, 196 
vascular system in, post-mortem at>- 
pearance*, 104 
veins in, 169 
vomiting in, 204 
waO'i'-supply in, 432 
Widal reaction in, 29 
without intestinal lesions, 39. 99 
without tvplniid stools, 21 fi 
Typhoid spine, 280 
stools, 214 

toxins, symptoms due to, 303 
Tvphoidal state, 260 
'rvphoidette, 293 
Tvphomalariiil fever, 326 
'ryphiis abortiviis, 293 
ataxieiis, 554 


Typlius ataxo-adyn amicus, 554 
baths in, 620 
caret* rum, 588 
catarrhalis, 555 
dyseiitericus, 554 
exuntliem, 527 
Typhus fever, 475 
abortive eases, 658 

alcoholism and, relation between, 564 
anilmlatory eases, 561 
anthrax and, ditfcrciitial diagnosis, 603 
antipyretic, methods of treatment, 619 
reiiii.-dies, 621 
blood ehaiiges in, 525 
cadavers of, 609 

cure of articles ustxi by ])atient8, t)08 
cerebrospinal fmmingitis and, diflcreii- 
tial diagnosis, 598 
changes in bhxxl-vtjssels in, 525 
in eireulaiory organs, 523 
in digestive, tract, 547 
in genitiMiriiiurv organs, 548 
in htairt, 525 
in nervous system, 534 
in ))ulse, 523 

in respii-iitory organs, 542 
in skin, 627 

chronic alhictions and, relation be- 
tween, 564 

condition of organs during eonvales- 
cence, 570 

tM>nst.iluti()n, clfoct of, 565 
convales(‘«*n(*e, 627 
convah‘sconls, discharge of, 610 
course of variations in manifestations, 
551,554 

cryptogenic septicopyemia and, dif- 
fennitial diagnosis, 597 
diagnosis, 594 

in stage, of eruption, 598 
diagnostic significance of eruption, 

■ 598 
diet, •)16 

different forms Jif, 1.em]u*raturo varia- 
1i«)ii.- in, 518 
iligestive organs, 627 
disinfection of bed-linen, 608 
of furnishings, 609 
of outer clothing, 608 
of sick-rr)oms, 609 
of wards, 609 
distribution, 480 
dursdion, 569 
endemics, 497 
I'pidemics. 197 
erysipelas in, 533 

exanthemata and. differential diagno- 
sis, 603 

relation between, 562 
fatal cases, 575 
general crinditions, 493 
glaiulers and, diM*rential diiigno.sis, 
603 

bis tor V, 475 
bydrothera|>y, 619 

hygienic eoiiditionsin prophylaxis, 604 
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Typhus fever, iiuiiiuiiity, 489 
in childhood, 5C7 
iiicuhiition stugo, oOO 
isolation in j>mphylaxis, 006 
lyinph-glaiid chtingcs, 520 
iniihinal fever and, ditferential diagno- 
sis, 597 

iiiunifestutioiis, variations in, 551 
jnetcorologie conditions predisposing 
to, 197 

mild cases, 555 
niorhid anatomy, 507 
Dll )rta lily, 575, 585 
age in, 585 

exlornul conditions in, 585 
geographic distrihution in, 586 
mode of lite, 587 
occupation in, 587 
personal <‘onditions in, 685 
tiim? of year in, 585 
w»*atlier in, 585 
nervous symptoms, 024 
system, 512 
noma in, 5191 
nursing, 613 

occupation predisposing to, 496 
t>ld ag»*, effect f)f, 56ti 
open-air treatment, 615 
period of oonvalescenoe, 569 

of deforvescenee, temperature in, 510 | 
of greatest danger of infeetion, 480 
pneuTiionia and, <lifforential diagnosis, 
60o 

prognosis, 575, 585 
age in, 585 

digestive organs in, 591 
external conditions in, 586 
eye in, 501 

general symptoms, 589 
hemorrhagic plnmoiiiena, 692 
individual «>rgansin, 589 
nieteorism in, 592 
mode of life in, 587 
•>f onset in, 589 
nerv<nis sysloin in, 500 
occupation in, 587 
pcrsrinal conditions in, 585 
respiratory organs in, 591 
severity of sympt<^rns in, 689 
skin ill, 592 ’ 
time of year in, 685 
weather in, 585 
prophylaxis, 604 
recurrenties in, 551 
relapses in, 551 

rolupsing fever and, differential diagno- 
sis, 596 

respiratory organs in, 626 
roseola in*, 604 

scarlatina and, differential diagnosis, 
603 

season, 497 
sex in, 490 
effect of, 566 
skin changes in, 627 
social conditions in, 496 


Typhus fever, spleen changes in, 626 
susi eptibility, 489 
swealiifg, 521 
symptoms, 513 
temperature in, 513 

in heginniiig stages, 514 
in lat(M* stages, 514 
traiismissioii of, hy dead bodies, 485 
transportation of ‘patients 606 
treatment, bjtths, Ii20 
hydrotherapy, 619 
of organic changes, 622 
of special conditiims, 622 
open-air, 615 
specific, 612 

typhoid and, diffiTtmtiution, 415 
roscohi* in, 599 

variola and, differential diagnosis, 696 
ventilation in treatment, 615 
wasliing of hospital clothing, 607 
lovissimiis, 293 
nervosus, 554 
side runs, 580 

TJrka. in typhoid, 185 
Uric acid in typhf»id, 186 
Urinary apparatus in typhoid, 184 

organs in convalescence from typhoid, 
378 

in tyjihoid, post-mortem appearance, 
110 

Ihiiie. bacillus typhosus in, 32, 34 
vitality, 37 

disinfection of, in typhoid, 436 
in typhoid, 112. 184 
lTro1)iliiiuria in typlnud, 189 
Urticaria ill typhoid, 128 
; Uterine mucous rnembrnne in typhoid. 
196 

I Variola, typhoid and, differentiation, 

1 415 

tv))hus and, differential diagnosis, 595 
with tv})hf»id, 322 

Vascular system in typhoid, post-mortem 
appearaiKM*, io4 

Vem»us throinhosis in convalescence from 
typhoiil, 374 

Vei*sutile nervous fever, 312 
: Vomiting in tvphoiil, 204 

i 

! Watkr, bacillus typhosus in, vitality, 36 
I disinfection of, in typhoid, 437 
role of, in typhf>id, 40 
I Woll-water, typhoid fever fnun, 41, 43 
; AVidal reai'tion, 29, 425 

earliest appearance of, 427 
in typhoid, 423 
macroscopic method in, 426 
microscojiie method in, 426 
occurrance of, lime elapsing before- 
429 

prognostic significance of, 430 
rohitinn of serum and eulturo in, 428 
specificity of, 427 

Widal’s method of agglutination, 425 
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Beck on Fractures. 

Fractures. By C!akl, M. I)., Surgeon to St. Mark’s Hospital and 

the New York German Poliklinik, etc. W ith an appendix on the Prac- 
tical Use of the Rdntgcn Rays. 335 pages, 170 illustrations. Cloth, 
33.50 net. 

Beck's Surgical Asepsis. 

A Manual of Surgical :\se|>sis. By Caui. Bkck, M. 1 )., Surgeon to St. 
Mark’s Hosjntal and the Xew York German Poliklinik, etc. 306 pages; 
65 text-illustrations and 12 full-|.»age plates. (.'loth, 31.25 net. 

Boisliniere's Obstetric Accidents. Emergencies, an? 
Operations. 

Obstetric Accidents, Emergencies, and Operations. By I., ('ii. J.lois* 
l.iMKRi:, M. I)., late Emeritus Professor of Gbstelrics, St. Louis Medical 
C^Dllege. 381 i)ages, haudsoincly illustrated, (.'loth, 32.00 net. 


Bbhm, Davidoff, a/i9 Huber’s Histology. 

.-V Te.xt-Book of Human Histology. Including ]\;licro.scopic 'rcchnic. 
By Dk. A. A. Boiim and l)i<. M. von Davidoff, (jf Munich, and 
(L Cari. Huhf.r, M. I)., Junior Professor of Anatomy and Director of 
Histological I^iboratory, University of Michigan. fiandsome octavo 
of 503 page.s, with 351 beautiful original illustrations. ( ]loth, 33.50 net. 

Butler’s Materia Medica, Therapeutics, onB Pharma- 
cology. Third Edition. Revised. 

A 1 ext-Book of Materia Medica, Therapeutics, and Pharmacology. 
By Georcf F. Bcti.kk, Pif. G., M. D., Professor of Materia Medica and 
of Clinical Medicine, C!!ollege of Physicians and Surgeons, Chicago. 
Octavo, S74 pages, illustrated. Cloth, $4.00 net; Sheep or Half Mo- 
i(K*.co, 35.00 net. 

Cema on the Newer Remedies, second edition. Reviied. 

Notes on the Newer Remedie.s, their 'i'herapcutic Applications and 
Modes of Administration. By David Cerna, M. D., Ph. D., Demon- 
strator of Physiology, Mediial Department, Univei*sity of Texas. Re- 
written and greatly enlarged. Post-octavo, 253 pages. Cloth, 3i-oo net. 
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Chapin on Insanity. 

A Compendium of Insanity. Tiy John 1 >. (’haimn, M. 1 )., IJ.. T)., 
l*hysidan-jn-Chicf, ]*ennsylvania Hospital for the Insane; ITonorary 
Meinbcr of the i\Ic*di( o Rsychologieal Society of (beat l>ritain, of the 
Society of Mental Medicijie of Hclgiuin, etc. 121110, 234 pa^cs, illus- 
trated. Clotli, $1.25 net. 

Chapman’s Medical Jurisprudence and Toxicolo^. 

Second Edition, Revised. 

Medi('al Jurisjmidence and 'loxicology. lly Hknkv C. (ji\i»man, 
M. 1 )., Professor of Institutes of Medicine and Medical Jiirisprudeiu e, 
Jefferson Mc<lical (’ollege of Philadelphia, 254 pages, with 55 illus- 
trations and 3 full-page plates in colors. (!loth, ^1.50 net. 

Church an? Peterson’s Nervous and Mental Diseases. 

Third Edition. Revised and Enlarged. 

Nervous and Nfenlal Diseases. \\y AuaiiuALh ('m'kcH, M. D., Pro- 
fessor of Nervous and Mental Diseases, and Head of the Neurological 
Department, .Northwestern University Medical Schocjl, (Ihicago ; and 
pKKiJKkiCK Pktkrson, D., C/hiof of Clinic. Nervous I)ei>artment, 
College of Physicians and Surgeons, New York, llaiidsovne octavo 
volume of 875 pages, profusely illustrated, (loth, $5.00 net; Sheci) or 
Half .Moroeco, s(».oo net, 

Clarkson’s Histolo^. 

A Text-Pouk of Hislcjlogy, Descriptive and Practical. Py Auriiou 
(’lakkso.v, M. P>., C. M. Pdin., formerly Demonstrator of Physiology 
in the OweiPs College, Manchester; late DeinoiistratorofPjiysiology 
in Yorkshire (A)llc‘ge, I.eeds. Large octavo, :;54 jjages : 22 engra\’iiigs 
and 174 beautifully colored original illust rations, ('loth, S poo net. 

Corwin’s Physical Diagnosis. Third edition. Revised. 

Essentials of Physical Diagno.sis of the* 'Thorax. Py AKiiuui M. 
Corwin, A. .M., .VLD., Instructor in JMiysiial Diagnosis in Rush 
Medical ('ollege, Chicago. 219 pages, illusiralcd. ( -loth, ;Si.25 net. 

Crookshank’s Bacteriology. Fourth Edition. Revised. 

A Text Pook of Jku. ter i eulogy. Py M. ('rookshank, M. B., 

Professor of (.'omparative Pathology and Pa. teriology, King’s (’ollege, 
London. Octavo, 700 j)ag(^s, 273 engravings and 22 original colored 
platc.s. Cloth, net ; Half .Morocco, S7.50 net. 

D^CoSte S Stlf^6r3^» Third Edition, Revised. 

Modern sSurgery, Oeneral and 0 })erativ(?. By Jumn Chatatkrs Da 
C' osTA, M. D., Proft?ssor of Principles of Surgery and C’linicral Surgery, 
Jefferson Medieval College, Philadelphia ; Surgeon to tlie Philadelphia 
Hospital, etc. Handsome octavo volume of 1117 ]>ages, j^rofusely 
illustrated. Cloth, 555.00 net; Sheej) or Half Morocco, $6.00 net. 

Enlarged by over 200 Pages, with more than 100 New Illustrations. 
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Davis's Obstetric Nursing. 

Obstetric and Gynecologic Nursing. By Edward P. Davis, A. M., 
M. D., rroicssor of 01 )stctrics in Jefferson Medical College and the 
Phikidcli)hia l^olycliiiic ; Obstetrician and Gynecologist to the Phila- 
delphia Hospitiil. 121110 volume of 400 ])ages, fully illustrated. 
Crushed Buckram, $1.75 net. 

DeSchweinitz on Diseases qf the Eye. nurd Edition, Revised. 

Disccises of the Eye. A Handbook of Ophthalmic JVacticc. By G. 
E. ])K ScHWKiMT/, M. D., Brofessor of Ojihthalinology, Jefferson Medi- 
cal College, lMiiladel])hia, etc. Handsome royal octavo volume of 696 
pages; 256 fine illiiMrations and 2 cliromo-lithograpliic plates. Cloth, 
$4.00 net ; Sheep or Half Morociro, $5.00 net. 

Dorland’s Dictionaries. 

[See American /llnstratdi Medical Dictionary and American 
Pocket Medical Dictionary on jiage 3.] 

Dorlsind’S Obstetrics. second edition. Revised and Greatly Enlarged. 

Modern Obstetrics. By W'. A. Nkwman I)r)ki.ANn, M!. 1 )., Assistant 
Denionstmtor of Obstetrics, University of Pennsylvania; Assoi:iate in 
Gynecology, Philadcliihia Polyclinic. Octavo volume of 797 pages, 
with 201 illustrations. Cloth, ^^4.00 net. 

Eichhorst's Practice qf Medicine. 

A 'Pcxl-Book of the Pra( lice of Medicine. By 1 )R. Hkkm.an Kichhorst, 
Professor of Special Pathology and 'rherajieulit s and Director of the 
Medical C’linic, Universily of Zuric h. 'I'ranslalcd and edited by Auta^s- 
Ti:s ;\. h'.sHNKK. M , I . Pi'ofcssor of Clinical .Medicine, l*hiiadel})hia 
1 V)iyclini<'. 'l\vo octavo volumes of 600 pages each, over 1 50 illiisl rations. 
I*rices per set: Cloth, $6.00 net ; Sheep or Half Morot co, net. 

Friedrich and Curtis on the Nose, Throat, and Ear. 

Rhinology, 1 ^iryngology, and Otology, and 'Their Significance in Gen- 
eral Medicine, iiy Du. E. P. KKiKi)Ru;n, of Ueip/ig. IMiled by H. 
Hor.riKiiOK (a:KTis, .M. I)., Consulting Surgeon to the New York Nose 
and 'Throat Hospital. Octavo, 348 pages. Cloth, ^^2.50 net. 

Frothingham's Guide for the Bacteriologist. 

I jiboratory (ruidc for the Bacteriologist. By Lanodon Erothingjiam, 
M, 1 ). V., .Assistant in Bacteriology and A’etcrinary S<*iencc, Shelhcld 
Scientific School, \’ale University. Illustrated. Cloth, 75 cts. net. 

Garri|(iies* Diseases of Women. Third Edition, Revised. 

Diseases of Women. By ITknry J. Garrigdks, A. M., M. D., (gyne- 
cologist to St. Markus Hos])ital and to the Gennan Di.spensary, New 
A'^ork (^ity. Octavo, 756 pages, with 367 engravings and colored plates. 
Cloth, jf4.5o net; Sheep or Half Morocco, ;Ss.5o net. 
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Gotdd and Pyle's Curiosities ^ Medicine. 

Anomalies and Curiosities of Medicine. Hy G korck M. Goiu.d. M. D., 
and VVai.ter L. 1’yle, M. I). An encyclojiedic collcc.tion of rare and 
extraordinary ta-ses and of the most striking instances of ahnorraalitv in 
all branches of Medicine and Surgery, derived Irom an exhaustive 
research of medical litemturc from its origin to the j)resent diiy, 
abstracted, classified, annotated, and indexed. Handsome octtivo 
volume of 968 ixiges ; 295 engraving.s and 12 full-page jilates. Popular 
Edition. Cloth, S.poo net; Sheep or Half Morocco, ?4.oo net. 

Grafstrom’s Mechano>Therapy. 

A Mext r>ook of Mechano Thempy (Massaj^c and Modiral Oyinnastics). 
l>y Axkl V. (Ir.m strom, 15 . St., \i. 1 )., late House Physieian, C'ity flos- 
pitiil, Blackwell’s Island, New York. 121110, 139 pages, illnslralcd. 
Clolli, ^i.oo net. 

Griffith on the Baby. Second Edition, Revised. 

The Care of the Baby. By J. P. (’kozi-.k (iRii'Kiin, M. 1 )., Clinical 
Piofessor of Diseases of ("hildren. University of Pennsylvania; Phy- 
sician to the Cliilflren’s Hospital, Philadelphia, etc. 121110. 404 pages ; 
67 illiistral ions and 5 jilatcs. Cloth, $1.50 net. 

Griffith’s Weight Chart. 

Infant’s Weight Chart. Designed by J. I’. t’Ri'/f.R CiKirnTii, M. 1 .)., 
Clinietd Professor of Diseases of (.’hildren, Gniversity of Pennsylvania. 
25 charts in each pad. Per pad, 50 cIs. net. 

Hart’s Diet in Sickness an? in Health. 

Diet in Sickness and Health. By Mks, Drxi st Hart, foinicrl)' Student 
of the Faculty of Medit inc of Paris and of the London Scliool of Medi- 
cine for Women; with an Introtluelion by Sir Hknry 'I’liuMrsoN, 
F. R, C. S., .\T. D., London, 220 pages. Cloth, ,^1.50 net. 

Haynes’ Anatomy. 

.\ Manual of Anatomy. By Irvi.vi: .S. Havxes, M. D., Professor of 
Practical Anatomy in C-orneri University Medical College. 680 pages; 
42 diagrams and 134 full-page half tone illustrations from original photo- 
grai)hs”of the author’s dissections, filoth, ^2.50 net. 

Heisler’s Embryology. Second Edition. Revised, 

A Text-Book of Embryology. By John C. Hi'iscfr, M. D., Professor 
of Anatomy, Medico-Chit urgical Collcgo, Phihulcliihia. Octavo volume 
of 405 pages, Itiindsomely illustrated. Cloth, 82.50 "ot. 

Hirst’s Obstetrics. Third Edition, Revised and Enlarged. 

A Text-Book of Obstetrics. By Bak ton Cookk IIiks r, M. I)., Professor 
of Obstetrics, University- of Pennsylviinia. Handsome ot’tavo vohnne 
of 873 ftages ; 704 illuslratioiis, 36 of them in colors. Cloth, 85.00 net ; 
Sheej) or Half Morocco, $6.00 net. 
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Hyde on® Montgomery on S3i>hilis enS the Venereal 

DiseilSCS. Second Edition. Revised and Greatly Enlarged. 

Syphilis and the Venereal Diseases. By James, Nevins Hyde, M. D., 
iWessor of Skin and Venereal Disea.ses, and Frank 11 . Montcomerv, 
M. D., Associate Professor of Skin, (rcni to- Urinary, and Venereal Dis- 
eases in Rush Medical College, Chicago, 111 . Octavo, 594 pages, 
profusely illustrated. Cloth, $4.00 net. 

*Ihe International Text-Book of Surgery, in tw© volumes. 

By American and British .Authors. Fdited by J. Coi.lins Warri<:n, 
M. D., Idi. D., F. R. C. S. (Hon.), J’rofessor of Surgery, Harvard Medi- 
cal School, Boston ; and A. Pearce Gould, M.. S., \\ R. C. S., Lecturer 
on l^ractical Surgery and 'Pcacher of Oi)erativc Surgery, Middlesex 
Hospital Medical School, London, Kng. \'ol. T. Gciipni/ — 

Handsome octavo, 947 pages, with 458 beautiful illustrations and 9 
lithographic j.ilates. Vol. II. S/frati/ iir A^r^ii?//( 7 / — Handsome 

octavo, T072 pages, with 471 beautiful illustrations and 8 lithographic 
plates. /y Suhscrif^tion. Prices per volume : Cloth, $5.00 net ; 

Sheep or Half Morocco, ;^6.oo net. 

“ It is t)i<^ most v.'iluiiblo v/ork on ihi* subjoci thnt hns .'ippoand in somi; years. 'The clini- 
cian uml tin; patlujloi^isl li.ivt.; joimal linnils in its production, and the resuli must bo n satis- 
faction to Uni cdilon us it is :i i;r;iliruMtioii to the con.'.cicntious rt*cvdi*r.'’ — Annals of 

" This is a work wlii' h comes to \\s on its own intrinsic im rits. Ot the hitter it has very 
many. 'I'hc arr;ini*»‘nioiu of .sul)jc.cls is cxcclh nt. -ind their treatment l\v the (Idfereiit author's 
is l■.qll.^lly -SO. Whut is fspceinlly to bo r';f:oinmeijil»'d is iIk- pain.uahinjf ciulouvor of o.ieh 
WTircr to make' his .subjeiU clear and to the point. 'l‘o litis enr! p:iriicul:irl\ is the techniLp.ic 
of oijorations lucidly dcserilwd in nil neces.‘,;iry detail. .And withal tin.' work is uj) to date iii 
SI very ri'inarknblo decree, many of ttn^ latest oper.'itions in the dilVereiit iei;ioiial |)siils of the 
body bein*; tjiveu in full jletail‘;. There is not ii chapit'r in tlic work from which the ro:vJ<u.- 
may not leiirn sojuelhinc; new."- -.lAv//Vi7/ Kcrani, New York. 

Jackson’s Diseases cf the Eye. 

A Manual of Diseases of the F,ye. By JCdwakd l.\t kson, A. M., M. D., 
Emeritus Professor of Di.scases of the ICye, I’hilatl*. Ij)hia Polyclinic and 
College for (iratluates in Medicine. 1 21110 volume of i>ages, with 
17S illiislralions, ino.slly from drawings by the autlior. (.'loth, $2.^0 net. 

Keating’s Life Insurance. 

How to FAaniinc for I.ife Insuranee. By ■ iiN M. Keatino, M. D., 
Fellow of the (.’ollegc of Physicians of Phil. .el|.)hia ; Ex-President of the 
Association of lafc Insurance Medical 1 directors. Royal octavo, 21 1 
pages. With numerous illustrations, (’loth, $2.00 net. 

Keen on the Surgery gf Typhoid Fever. 

'The Surgitual Complications and Sequels of 'I’yjihoid Fever. By Wm. 
W. Keen, M.. D., I.L, I)., V. R. C. S. (Hon.), Professor of the Principles 
of Surgery and of (.’linical Surgery, Jefferson Mcalical College, Phila- 
delphia, etc. Octavo volume of 3S6 pages, illustrated. Cloth, $3.00 net. 

Keen’s Operation Blank. Second Edition, Revised Form, 

An (!)peration Blank, with Lists of Instruments, etc., Required in Vari- 
ous Operations. Prepared by W. W. Keen, M. D., JA.. 1 )., F. R. C. S. 
(Hon. ), Profes.sor of the Principles of Surgery and of Clinical Surgery, 
Jefferson Mcdif.al C'ollcge, Philadelphia. Price per pad, blanks for fifty 
operations, 50 cts. net. 
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Kyle on tin Nose and Throat, second Edition. 

Diseases of the Nose aiul Throat. By D. IJkadkn Kvli:, M. 1 )., Clinical 
Professor of laryngology and Rhinology, Jefferson Medical (College, 
Philadelphia! Octavo, 646 pages; over 150 illustrations and 6 litho- 
graphic plates. Cloth, ,^4.00 net; Sheep or Half Morocco, ^5.00 net. 


Laine's Temperature Chart. 

Temperature Chart. Prepared by I). 1 *. L.mnk, M. I). Si/:? 

inches. A conveniently arranged Chart for recording J emperature, 
with columns for daily amounts of Crinary and Tccal PNcret ions, l‘'ood, 
Remarks, etc. On the back of each chart is given the Brand treatment 
of 'Fyphoid Fever. I’ricc, t>er jwd of 25 charts, 50 cts. net. 


Levy, Klemperer, an? £shner's Clinical Bacteriolo|(y. 

'Fhe Elements of Clinical Bacteriology. By Dr. Ernsf Fkvt, I*ro- 
fcs.sor in the University of Strasburg, and Ki.cMeivRKR. Pri vat- 

docent in the University of Strasluirg. Translated aiul edited by 
Aixa.TSTUS A. Ksiinku, M. D., Professoi of Clinical Medicine, Philadel- 
phia Polyclinic. Octavo, 440 ])agcs, fully illustrated. Cloth, $2.50 net. 

Lockwood’s Practice cf Medicine. ReJ^d’and'E^^ed. 

A Manual of iho I’ractke of Mcdir.ine. P,y Ci-oiuu' Rok L<h i;\vood, 
M. I)., Professor of Practice in the Woman’s Medical College of the 
New York Infirmary, etc. 


Long’s Syllabus cf Gynecology. 

A Svllabns of (IvnecoloKV, arranged in t'onformity with “An American 
'Pext-ISook of d^necology.” By J. W. Ponc, M. 1 )., Professor of Dis- 
eases of Women'and Children, Medi<al College ol \ irgima. etc. (.loth, 
interleaved, $i.oo net. 

Macdonald’s Surgical Diagnosis aiid Treatment 

Surgical Diagnosis and Preatiuenl. By J. W. M achonaij. M. 1 ). 
Fdin I' R C S I'Min., Professor ot Practice ol Suigeiy and ( hmcal 
Sur-erv, Hainiine University. Handsome octavo, Soo jiages, fully illus- 
trated.' Cloth, JS5.00 net ; Sheep or Half Morocco, | 6 .oo net. 

Mallory an^ Wright’s Pathological Technique. 

Second Edition, Revhed, . 

Patholo-ical 'I'er.huiiiiic. A Practical Manual for .ahoratory Work in 
iHtliolo”v, Bacleriologv, and .Morbid Anatomy, with (.hapleis on 1 ost- 
Mortenf'rechniqiie anti the Performance ot Autopsies, l.y I- rank b., 
Afiiiouv A M M D, .Assistant Professor ot lathology, llaivaid 

Hoston ; and Jamks lU Wumnn , A M 
M R, Instructor in I’alhology, Harvard University Medical behool, 
Boston. 

. - • Third Edition, increased in 

I^^p2trland*s Pathoj(ciiic Bacteria. by over too Pages. 

Text-Book nnon the Pathogenic Bacteria. By Joski-m McFari.and 
M D Professor of Pathology and Bacteriology, Medico-Chirurgical 
filkgc of iSdcSphia, etc. “ Octavo volume of 6 ai pages, finely dlus- 

trated. Cloth, $3*25 
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Mei^s on Feeding in Infancy. 

Feeding in t^rly Infancy. By Arthur V. Meigs, M. IJ. Bound in 
limp cloth, Hash edges, 25 cts. net. 

* 

Moore’s Orthopedic Surgery. 

A Manual of Orthopedic Surgery. By Jamks TC. Mookk, M. D., Pro- 
fes.Kor of Orthopedics and Adjunct Professor of Clinical Singery, Uni- 
versity of Minnesota, College of Medicine and Surgery. Octavo volume 
of 356 pages, handsomely illustrated. Cloth, ^2.50 net. 

Morten’s Nurses’ Dictionary. 

Nurses’ Dictionary of Medical 'renns and Nursing 'rrealnient. Con- 
taining Definitions of the Principal Medical and Nursing Terms and 
Abbreviations ; of the Instruments, Drugs, Diseases, Accidents, Treat- 
ments, Operations, Poods, Appliances, etc. eiii oimlcred in the ward or 
in the sitk-rooni. Hy Hon nor Mokikn, author of “How to Become 
a Nurse,” etc. 161110, 140 pages. Cloth, ^t.oo net. 

Nancrede’s Anatomy and Dissection. Fourth edition. 

ICssentials of Anatomy and Manual of Prai tic al I hssection. By Chakj.ks 
B. Naxcukdi:, M. I)., Id.. I)., Professor of Suigerv and of t.'linieal Sur- 
gery, University of Michigan, Ann Arbor. Post -octavo, 500 j)agos, with 
full- page lithograidiic |»lates in colors and nearly 200 illustralions. Kxtra 
Cloth (or Oilcloth for dissection-roomj, $2.00 net. 

Nancrede’s Principles qf Surgery. 

J.eclurcs on the Princi|>les of Surgery, By (hiAs. P>. Nani rf.dk, M. D., 
LU. 1 )., IVofessor of Surgery and of (.linical Surgery, University of 
Michigan, Ann x^rljor. (.)ciavo, 398 pages, illuslraied. Cloth, jl2.5o net. 

Norris’s Syllabus qf Obstetrics. Third Edition, Revised. 

Syllabus of Obstetrical Lec.tures in the Medical Dejiarlment of the 
University of Pennsylvania. By Rickako C. Norris, A. M., M. D., 
Instructor in Obstetrics and J.ccturer on Clinical and Ojierative (.)bstct- 
ri( S, Iniivcrsily of 'Pennsylvania. Crown octavo, 222 pages. Cloth, 
interleaved for notes, <;2.oo net. 

Ogden on the Urine. 

('linical Ivxamination of the ITine and Urinary Diagnosis. A Clinical 
Guide for the Use of Practitioners and Students of Medicine and Sur- 
gery. Uy |. Hkrok.n 0(;i)i:n, M. D., Instructor in Chemistry, Harvard 
Medical School. Handsome octavo, 416 pages, witli 54 illustralions 
and a number of colored ])lates. C’lolh, $3.00 net. 

Penrose’s Diseases qf Women. foutA Edhion. ReiAed. 

A Text-Book of Diseases of Women. By ('hari.f.s B. Venrose, M. D., 
Th. D., fomicrly Professor of (lynecology in the University of Penn- 
sylvania. Octavo volume of 538 i»ages, handsomely illustrateid. Cloth, 
$3-75 »et. 
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Pryor — Pelvic Inflammations. 

T- he Frctitiiicnt of Pelvic Infhuiiiii^tioiis through the Vii£(in*i. W* 
R. Prvor, M. D., Professor of (lyuecology, New York Polydinic. 
I2IUO, 248 vages, handsomely iUiistraled. (':ioth, §2.00 net. 

Pye’s Bandaging. 

PJementary flandaging and Surgical Dressing. With Directions con- 
cerning the innnediate 'I'reatinent of Cases of lunergency. Py WAi.rKR 
PvK, F. R. C. S., late Surgeon to St. Mary’s Hospital, Ixjndon. Small 
i2mo, over So illnstration.s. Cloth, llc.vible covers, 75 cts. net. 

Pyle’s Personal Hygiene. 

A Manna! of Personal Hygiene. Pro])er Living upon a Physiologic 
IJasis. I'aliterl l)y WAr.'rv.K L. Pyi.k, M. D., Assistant Surgeon to the 
Wills I'.ye Hospital, Philadeljihia. Octavo volume of 3.J4 pages, tiilly 
illustrated. Cloth, ■si.50 net. 

Raymond’s Physiology. Rev«e«f:r^^aS'EAia,ged. 

A 1 \:\t-P»ook of rhysiologv. l>y JosKiMt U. Raymond, A. M., M. D., 
Professor of Physiology and Hygiene and Lceliircr on Clynerology in 
ihc Long Island College Hospital. 

Salinger arid Kalteyer’s Modem Medicine. 

xModeni Medicine. P>y Ji-mds T.. Sai.in(;i i<, ^I. 1 )., Demonstrator of 
Clinical Medicine, Jefterson Medical (’ollegc; and V. J. Kai/ikykr, 
M. 1 )., Assistant Demonstrator of (.'linical Medicine, Jefferson Medical 
College, Handsome octavo, 8oi pages, illnslraied. Cloth, <;4.oo net. 

Saundby’s Renal atiS Urinary Diseases. 

Lectures on Renal and Urinary Diseases. P>y Ror.KK r SACNDr.v, M. D. 
Kdin., Fellow of the Royal (-ollege of Physicians, London, and of the 
Royal Medico (diinirgical Society : Professor of Medii inc in Mason 
College, IJirmingham, etc. Octavo, 434 p;iges, with numerons illustra- 
tions and 4 colored plates, (.’loth, $2.50 net. 

Saunders’ Medical Hand-Atlases. 

See pages I6 and 17 - , 

Saunders’ Pocket Medical Formulary, suth Edition, Revised. 

By AVillia,\[ M. 1\)wkll, M. 1 )., anthor of ‘‘Essentials of Diseases of 
ChildrerC’: Member of Philadelphia Pathological Society. Contain- 
ing 1844 fonniilie from the best-known authorities. With an A]:)pendix 
containing Posological d’able, Formuhe and Doses for Hypodermic 
Medication, l*oisons and their Antidotes, Diameters ot the lemale Pelvis 
and FeUil Head, Obstetrical Table, Diet List for Various Diseases, Mate- 
rials and Drugs used in Antiseptic Surgery, d'reatmcnt of Asy^hvNia from 
Drowniiag, Surgical Renienibraiicer, dab'les of Incompatibles, JCruptive 
Fevers, etc., etc. flandsomcly bound in llc.xiblc morocco, with side 
index, Avallet, and flap. $2.00 net. 

Saunders’ Question-Compends. 

See page 15. 
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Scudder’s Fractures. Second Edition, Reviled, 

'rhc 'rreatment of Frai:tiires. By Chas. J.. Scudder, M. D., Assistant 
ill Clinical and Operative Surgery, Harvard University Medical School. 
Octavo, 460 pages, with nearly 600 original illustrations. Polished 
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Atlas and Epitome of Diseases Caused by Accidents. 

f>y I>K. Kl). Golkhikwski, of Berlin, 'rranskited ami edited with addi- 
tions by Pkarce Baii.kv, Si. 1)., .Attending Physician to the Department 
of Corre<*tions and to the .\lmshoiise and Incurable Hos|>itals, New 
York. With 40 colored plates, 143 lext-illust rations, and 600 jjages 
of text. Cloth, <54.00 net. 

Atlas and Epitome of Gynecolo^. 

P>y Dr. O. Sn Ai'.ri’ER, of Heidelberg. From ilic Second Revised Ger- 
man Ediiion. iMliled l>y Rk maro C. Norris, A. M., M. D., Gyne- 
cologist to the Methodist l‘4>isco])al and the Philadelphia Hospitals; 
Surgeon-in-Charge of Preston Ketreat, Philadelphia. W ith 90 colored 
plates, 65 text -illustrations, and 308 i»ages of text. Cloth, $3.50 net. 

Atlas and Epitome of the Nervous System and its 
Diseases. 

By Professor Dr. Chr. jAKcm, of lulangen. />v/;/ the Second Re- 
vised and Fnltine;ed German Edition. Rdited by Im)\\'ari» D. I'’ishkr, 
M. I,)., Professor of Disease.s of the Nervous Sy stern, l.hiiversily and 
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Atlas and Epitome of Labor and Operative Obstetrics. 

By Dr. O. Scmaki- i kr, of Heidelberg. Frotn the Fifth Rern'sed and 
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Medital School. With 126 colored illustrations, (.’loth, <52.00 net. 
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By Dr. O. Srt tM'.FFKR, of Heidelberg. From the Seeond Rev ised and Fn- 
larxed German Fiiition. Ivlitetl by ) . Ci iK’ri>N I'.doar, .M. I)., Professor 
of Obstetrics and Clinical .Midwifery, C’onicJl Uiiiversiiv Medic al School. 
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German Edition. iMlitcd by G. E. in: Schwmm i z, M. D., Professor 
of Ophthalmology, Jefferson .Me<ii<’al College, Philadelphia. M'iih 152 
colored figures and S2 pages of text, (.’loth, S3. 00 net. 

Atlas and Epitome of Bacteriology. 

Including a 'I’cxt-Book of Spe( ial Hacteriologic Diagnosis. By Prof. 
Dr. K. B. liEiiMANX and Dr. R. O. Nkimanx, of AVur/.burg. Erom the 
Seeond Revised German Edition, b'.dilcd hy (iFOROi: If. Weaver, M. D., 
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numerous text-illustrations, and 500 |»agcs of le.xt. 
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NOTHNAGEL’S ENCYCLOPEDIA 

OF 

PRACTICAL MEDICINE 

Edited by ALFRED STENGEL. M.D. 

Professor of Clinical Medicine in the University of Pennsylvania; Visiting 
Physician to the Pennsylvania Hospital 

I T is universally ackno\vle(l};ed that the Germans lead the world in Internal 
Medicine; and of all the German works on this subject, Xothnagel’s “ Kncy- 
clopedia of Special Patholoj^y and Therapeutics” is conceded by scholars to 
be without (question the best System of Medicine in existence. So necessary 
is this book in the study of Internal Medicine that it comes largely to this country 
in the original Gorman. In view of these facts. Messrs. \V. H. Saumlers iS: Com- 
pany have arranged with the publishers to issue at once an authorized edition 
of this great encyclopedia of medicine in Pnglish. 

For the present a set of some ten or twelve volumes, represcMiting the in(»st 
practical part of this encyclopedia, and selected with especial thought of the needs 
of the practical physician, will be fiublished. The volumes will contain the n-al 
essence of the entire work, and the purchaser will therefore obtain at less than 
half the cost the cream of the original. Later the special and more .strictly 
scientilic volumes will be offered from time to time. 

The w(^rk will be translated l.^y men possessing thorough knowledge of l;olb 
English and (ierman, and each volume will be edited by a prominent specialist 
on the snl.>je<:t to wliich it is devoted. It will thus be brought thoroughly up to 
date, and the American edition will be more than a mere Iranslalinii of the Gt r- 
iiiaii ; for. in addition to the matter contained in the original, ii will represent the 
very latest views of the leading American specialists in the various departments 
of Internal Medicine. The whole System will be under the editorial suixr- 
vision of Dr, Alfred Stengel, who will select the subjects for the American edition, 
and will choose the editors of the different volumes. 

Unlike most encyclojit^dias, the publication of this work will not be extended 
over a number of years, btit live or six volumes will be issued during the coming 
year, and the remainder of the series at the same rate. Mon.over, e,arh volume 
will be revised b) the date of its publication by the American editor. This will 
obviate the objection that has lieretofore existed to systems published in a number 
of volumes, since the subscriber will receivt* the completed work while the earlier 
volumes are still fresh. 

'I'lie usual methoil of publishers, when issuing a w cjrk of tliis kind, has been 
to compel physicians to take the entire vSystem. 1'liis seems to us in many cases 
to be undesirable. 'Fherefore. in purchasing this encN cloiHi-dia, physicians w'ill 1 h‘ 
given tile opportunity of subscribing for tin* entire .System at ontt time; but any 
single vulunie .or any number of \olumes may be obtained by those who do not 
desire the complete series. This latter m(*thod, while not so prolilalile to the pub- 
lisher, offers to the purchaser many advantages w'hich w ill be appreciated by those 
who do not care to subscrilK*. hir the entire work at one time. 

'riiis American edition of N’othnagel’s luicyclopedia will, without ciuestion, 
form the greatest System of Medicine ever produced, and the publishers feel con- 
tldetit that it will meet with general favor in the medical profession. 
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